1 MJAH HACTABE H YUEIbA
3a 00pa3oBHH nipopua TexHHUAp eIeKTPOHHKE H ayTOMAaTHKe™

| PA3PEJL 11 PA3BPE]L 111 PA3PE]L IV PA3PE]L YKYITHO ¥
HEJIE/BHO TOAMLIE HEIE/BHO FOANIIHE HEJIEIBHO TOANLIHE HEJIEIBHO TOJNILIHE FOINIIHE
T(BI|NMH| T | B |TH T |B|MH] T B |TH| b T | B (ITH T B [TH{B] T B |TIH T B |IH| B T B IMH | b
B1: OBABESHH CTPYHHM | o | 4 | 4 1559( 37 (148 | | o [8| 2 [315|280| 70 |60 | 7 |12 238 [408| |oof 3 |14 93 | 434 90 | 905 [1159 [ 218 [240 | 2522
NPEIMETH
1 [VBOA Y CICKTPOHUKY ) 74 74 74
Y TOMATHKY
2 [busmka 2 74 2 70 144 144
3 JOcHOBE ENEKTPOTEXHNKE ERR 111 37 3|1 105 | 35 216 72 288
4 [Eackrponnka 311 105 | 35 211 68 34 173 69 242
5 [Codreepckn anatn 2 70 12 70 12 82
6 Illacimuc I‘!’aKTIIBHC ) 2 70 12 70 12 82
Je/leK TpOHEKE KOMIOHEHTE
7 [Enementi ayromarnsaunje 1 ]2 35 | 70 18] 2|2 68 68 30 103 138 48 289
8 Vlurnranna enekTponnka | 68 34 68 34 102
9 [lTporpamuparse 2 68 68 68
lecruparse n anjariocTHa
10 fenexrponcknx cknonoea u 2 68 68 68
‘pehaja
11 JEACKTPOHCKN CKIONOBH 2 68 30 68 30 98
12 MukpokonTponepn 1 34 68 30 3 93 30 34 161 60 255
13 [Texnmnuka aokymentaunja 2 62 62 62
147" 0 MEEYOTPAgCKHM 1|2 31 62 12| 31 62 12| 105
CHCTEMHIMA
[Tporpamaluinm NorHuKu
15 konTponepn u SCADA 2 62 18 62 18 80
CHCTEMH
16 [[Tpeayserunumso 2 62 62 62
17 [VYeoa y unayctpujy 4.0 2 62 62 62
18 [lTpumeibena enekTponnka 3 93 30 923 30 123
19 [[TpakTiuna nacrasa 4 148 2 70| 18 218 | 18 236
2: H3BOPHH MIPOT'PAMHI 2 68 2 62 130 130
H3Gopun nporpam
2 | npema nporpamy 2 68 2 62 130 130
oOpazoBHO Npodmna
) 7 238 3 93 905 2522
Kynuo b1+b2 T 1] 425937 | 148 9 |8 2 [315|280]| 70 | 60 (9%%) 12 (306*%) 408 90 (5*) 14 (155%) 434 920 (1035*%) 1159 | 218 | 240 (2652+%)
) 19 736 17 617 2522
I!r’lqmm b1+b2 12 444 19 725 (21+%) (804%%) (19+%) (679%%) (2652%%)

Hanomena: * [loapasymesa peajinzaiimjy HacTaBe Kpo3 TEOPHJCKY HACTaBy, BexkOe, NPAKTHHHY HACTABY W HACTaBy y OJIOKY
** Yyenuk Gupa nporpaM ca aMcTe H300pHUX OMIITCOOPA3OBHUX MM CTPYMHMX TIPOrpaMa




II IJIAH HACTABE H YUEIbA
3a o0pa3oBHH npodua TexHHYAP eIeKTPOHHKE H AYTOMATHKE
Ka/Ja ce peajiusyje 1o AyaJjHom moiaeny®

1 PA3PE]L 11 PA3PE]] 111 PA3PE]] 1V PAIPE]] YEVYIIHO z
HEE/BHO rOANIIILE HEE/BHD TOIHILIE HEJEBHO rOANLIILE HEE/BHO FOANINLE FOMILILE
T| B [[IH|YKP| T | B |IIH|VKP T|B|INH[YKP| T | B |IIH|¥KP|[E] T |B|IH|YKP T B [IIH|VKP| B ] T B [IH|YKP| 1 B |[IH|YKP| B T B |IH|YKP| b
b51: OBABE3HH
CTPYUHI IPEAMETH TI1] 4 259| 37 (148 9|4 6 |315]| 140 210 (60} 7 |6 6 238 (204 20490 3 2 12 93 62 372 | 90 905 | 443 | 148 | 786 | 240 | 2552
| VRO Y eNEKTPOHUKY 2 74 74 74
AyTOMATHEY
2 [Duznka 2 74 2 70 144 144
3 O.ulmm_‘. R TE: 3| 105| 35 216 72 288
CAEKTPOTEXHHKE
4 [Enexrponnka 3l 105 35 2 11 68 34 173 69 242
5 |Codreepekn anarn 2 70 12 70 12 82
Ilacuene 1 aKTHEHE
G [enexkTponcKe 2 700112 70 | 12 82
T
7 [Eeventn 2 |35 70 18] 2 2| 68 68 | 30 103 138 | 48 | 289
ayToMaTHIalNje
3 Jlururania S 68 3 68 34 102
eNeKTPOHIKS
9 |[Mporpamupate 2 68 68 68
Tectnpaime u
AMjarHocTHEA "
10 CAEKTPOHCKIX - 3 o &
crknonoea 1 ypeliaja
1 Enexrponckn 5 68 | 30 68 | 30 98
CRIONOBH
12 |MukpoKoHTPOIEPH 1 2 34 68 30 3 93 | 30 34 68 93 | 60 255
3 Texunuka ) 5 6 62 62
IOKYMEHTALH]A
Yipasbame
14 [uHaycTpujckim 1 2 31 62 | 12 31 62 | 12 105
CHCTEMEMA
I porpamadunnn
15 |noruukn KOHTPORCPH U 2 62 18 62 18 80
SCADA cuctemu
16 |MpeayseTnmureo 2 62 62 62
17 |Veon y muayerpujy 4.0 2 62 62 62
18 [pumetsena 3 93 | 30 93 | 30 123
CACKTPOHHKR
19 |[lpaxTiuna nactasa 4 148 2 70 |18 148 | 70 | 18 236
52: H3EOPHH
HPOIPAMM 2 68 2 62 130 130
Habopuu nporpas
2 | npema nporpamy 2 68 2 62 130 130
obpazosror npodmna
7 238 3 93 831 2552
Viynno b1+b2 TI1]4 259 37 148 91 4 6 |315] 140 210 |60 (©) 6 6 (306%%) 204 204 | 90 (5%%) 2 12 (155%%) 62 372 | 90 (961%%) 443 | 148 | 786 | 240 (2652%%)
19 736 17 617 2552
-+
[Viynuo B1+52 12 444 19 725 (@174 (804#%) (19%%) (679%%) (2652%%)

Hanomena: * Jlyanum Moaen noapasymesa peainsalmjy HacTaBe Kpos TEOPHJCKY HACTABY, YYEIe KPo3 pajl Ko/l NocoAasua, emwie, NPaKTHYHY HACTABY W YUEILE KPO3 paiy 0noky

* Yaenuk Oupa nporpam ca iucte H300pHHX OMUTCOOPAZOBHUX HIH CTPYHHHX NporpaMa




B2. JIucra n3bopHux nporpama npema nporpamy oopazoBHor npoduina

PA3PE]]
P6 JIncra u360pHNX Mporpama
1 i | 111 v
Crpy4HH IporpamMu
1. OGjeKTHO MPOrpaMUpare 2
2. Bemrrauka narenureniumja* 2 2
3. Pobornka* 2 2
4. Vrpasibame BeO canpxajemM™ 2 2
5. Be6 nporpamupame 2
6. JIUruTanHO ynpaBibatbe eNEeKTPUIHUM OTOHUMA 2
7. Enexrpuunu cucremu nmudroBa 2
8. Enexrpoakycruka 2
*  Vyenuk 6upa H300PHH POrpaM CaMo jeAHOM Y TOKY LIKOJIOBAHa
Iporpamu nox peanum 6pojeBuma 1, 2, 4, 5 u 6 peanusyjy ce Kpo3 BexkOe
Ocranu o0IuIn 06pa3OBHO-BaCHI/ITHOl" paga TOKOM IIIKOJICKE TOAUHE
1 PA3PE/T uacoa m tl{)?c?)I}:EH IH(:ZiEfH quzlz?nl:fﬂ YKVIIHO wacosa
Yac onesbeCKOr CTapelHe 74 70 68 62 274
Jonaruu pan* 10 30 10 30 110 30 10 30 0 120
JHomnyncku pajg* 10 30 10 30 110 30 10 30 0 120
TIpunpemun pag* 10 30 10 30 J10 30 10 30 0 120
*  Ako ce ykaxe 1norpeda 3a 0BUM 00IMIMMA pana
DaKyITATHBHH 00J1U1H 00PA30BHO-BACIIMTHOTI PajJa TOKOM HIKOJICKe FOUHe
1 PA3PE]] wacoBa II PA3PE]] wacoBa 11T PA3PE/] yacoBa IV PA3PE]] yacosa
Exckyps3nja 10 3 naHa 710 5 nana JI0 5 HACTaBHUX JlaHa | JI0 5 HACTABHMX JaHa
;](;?]I:ii;[epyrol" HapoJia UK HallHOHAJIHE MambUHE Ca CJICMCHTHMA HAallTHOHAJIHE 2 qaca HEIEIBHO
Tpehu cTpanu je3nk 2 gaca HeJIeJbHO
Jpyru npenmern*™ 1-2 gaca HeneIbHO
CrBapaauke u co6ojHe aAKTUBHOCTH YUEHHKa (XOp, CEKIHja 1 IPyro) 30-60 yacoBa rouuImbe
JIpy1TBeHe aKTUBHOCTH (Y4EHHYKH [APIAMEHT, YUSHHUKE 33pyre) 15-30 gacoBa roauime
KynrypHa u jaBHa JelaTHOCT IIKOJIe 2 panHa naHa

*  Ilopen HaBeEHUX MPEIMETa, IIKOJIA MOKE J1a OpraHu3yje, y CKialy ca Onpee/belhbuMa yueHHKa, (aKkyITaTuBHY HACTaBy U3 IIpeaMeTa KOji ¢y yTBpeHH HACTaBHHM IUIAHOBUMA JIPY-

ruX 00pa30BHUX NPOQUIA HCTOT MM JPYTOT HOApPYYja paja, HACTABHUM IUTAHOBUMA I'MMHA3Hje MIIH 110 IIPOrPaMUMa KOjH Cy IPETXOIHO JOHETH.

OCTBapl/lBaH:e HIKOJICKOTI IIporpamMa mno Heae;ama

teaspetcoss | MR e | Mo
PaspenHo yacoBHa HacTaBa 37 35 34 31
Menropcku paj (HacTaa y 670Ky, IpaKca) 2 3 3
O0aBe3He BAHHACTABHE AaKTHBHOCTU 2 2 2 2
Marypcku nenur 3
VKYIHO pajiHUX HeJelba 39 39 39 39

Ionena onesbera y rpyne 3a peaju3anujy NPAKTHYHUX 00/IHKA HACTaBe

paspen npeamMeT/momyn/mporpam TOAMUIEGH (OHJ 9acoBa 6poj yuennka | ITorpeGHO aHraXKOBarbe
BexOe NpaKTUYHA HACTaBa HacTaBa y OJIOKy y Ipynu -10 | noMolHOr HacTaBHUKA
. OCHOBE eJIEKTPOTEXHUKE 37 15 HE
INpakriyHa HacTaBa 148 15 HE
OCHOBE €IIeKTPOTEXHUKE 35 15 HE
IpakTnyHa HacTaBa 70 18 15 He
I Enexrponuka 35 15 HE
CodrBepcku anatu 70 12 15 HE
IlacuBHE U aKTUBHE €JICKTPOHCKE KOMIIOHEHTE 70 12 15 HE
EnemenTH ayTomMaru3anije 70 18 15 HE




Enexrponuka 34 10 He
EnemenTn ayromarusarmje 68 30 10 HE
JlururanHa eleKTpoOHUKa 34 10 HE
[Iporpamupame 68 10 HE

- TecTupame U ANjarHOCTHKA SIEKTPOHCKUX CKIIONOBA U ypehaja 68 10 HE
EnexrpoHcku CKIIONOBH 68 30 10 HE
MHUKPOKOHTpOJIEpH 68 30 10 HE
OGjeKTHO TporpaMuparme 68 10 HE
Bemrauka nHTETUICHIM]A 68 10 HE
Vrpasibame BeO canpxkajem 68 10 HE
MHUKpOKOHTpONIEPU 93 30 10 HE
TexHuYKa TOKyMEHTaLH]ja 62 10 HE
VipaBibatmbe HHIYCTPHjCKAM CHCTEMIMa 62 12 10 HE

v TIporpamaluinu orundky koHTposnepu 1 SCADA cucremn 62 18 10 He
TIpuMemeHa eneKTPOHHKa 93 30 10 He
IIpeny3eTHumTBo 62 15 HE

Beb nporpamupame 62 10 HE
JIMrUTAaNHO yNpaB/batbe eNEeKTPUYHUM OTOHUMA 62 10 He

Ilonena oxe/bema y rpyne 3a peaju3anujy mno AyaJHOM MoJeIy 00pa3oBamba
paspen npenveT/Mony/mporpay oMM (POHA yacosa 6poj yuennka | ITorpeGHO aHraXKOBarbe
BexOe | MpaKkTUYHA HACTaBA YKP HacTapa y Gioky | Y TPymH -10 | momohHor HacTaBHHKa

1 OCHOBE eIeKTPOTEXHUKE 37 15 HE
IpakTnyna HacTaBa 148 15 HE
OCHOBE €eJICKTPOTEXHUKE 35 15 He
IIpakTnuHa HacTaBa 70 18 15 HE

" EnexrpoHnka 35 15 HE
Codreepcku anatn 70 12 15 HE
[lacuBHE U aKTHBHE €IEKTPOHCKE KOMIIOHEHTE 70 12 15 HE
EnemenTu ayromarusanuje 70 18 15 HE
Enexrponnka 34 10 HE
EnemenTn ayromarusarmje 68 30 10 HE
JlururaiaHa eleKTPOHUKa 34 10 HE
Iporpamuparme 68 10 HE

m TecTupame U ANjarHOCTHKA SIEKTPOHCKUX CKIIONOBA U ypehaja 68 10 HE
EnexTpoHCKH CKIIONOBH 68 30 10 HE
MuxkpokoHTposepu 68 30 10 HE
OGjeKTHO porpaMHupare 68 10 He
Bemrauka HHTETUICHINja 68 10 HE
Vrpasibame BeO canpxkajeM 68 10 HE
MuxkpokoHTponepu 93 30 10 HE
TexHu4Ka JOKyMEHTaLH]ja 62 10 HE
VipaBibambe HHAYCTPH]CKAM CHCTEMUMA 62 12 10 HE

v IIporpamabuinnu nornuku kourponepu 1 SCADA cucremu 62 18 10 HE
TIpuMemeHa eIeKTPOHNKA 93 30 10 HE
IIpeny3eTHHIITBO 62 15 HE

Be6 nporpamupame 62 10 HE
JIUruTanHO ynpaBibatbe eNEeKTPUIHUM OTOHUMA 62 10 HE

Bb1: OBABE3U CTPYYHU TIPEJJIMETH
Haszus npenmera: YBOJ Y EJEKTPOHUKY U AYTOMATHUKY
1. OCTBAPUBAIBA OBPA3OBHO - BACIIMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky

I 74 74

Hamomena: y Tabenu je mpuka3aH rogummsy GoHI 9acoBa 3a CBaKK OONUK paja

2. INJbEBU YUYEIbA:

— Viio3HaBame yueHHKa ca MPEIMETOM IPOyUYaBamba CJICKTPOHUKE U ayTOMATHKE

— VcBajame OCHOBHHX II0JMOBA H IIPUHIMIA Y €IEKTPOHHIA U ay TOMAaTHIIN

— Yno3HaBame ca obnacTiMa Koje ce n3y4aBajy y OKBUPY €JICKTPOHUKE H IIPUMEHOM EIEKTPOHHKE
— Ocnoco0baBamke YUeHHKa 3a IPUMEHY YIpaBJbarba y 00acTHMA JICKTPOHHUKE



— Pa3Bujame MHTEpECOBama 3a CJICKTPOHUKY U H-CH 3Ha4aj y CABPEMEHOM )KUBOTY
— Yo3HaBame y4eHHKa ca CTaHIapAUMa U MPOIUCHMA U3 00J1aCTH eJIEKTPOHUKE U ayTOMATUKE

3. HABUBHU TEMA, UCXO/I1 YUEA, IPEIIOPYYEHU CAJIPKAJU U K/IbYYHHU [IOJMOBU CAPKAJA

TEMA

HCXOIHU
ITo 3aBpIeTKy TeMe ydeHHK fie OuTn y cramy ja:

MNPENOPYYEHH CAJIPKAJH / KIbYYHHU TIOJMOBH CAJIP/KAJA

YBoay e/IeKTPOHHKY

* HaOPOjH EIEKTPOHCKE KOMITIOHEHTE XPOHOJIOIIKUM
PenocIeIoM KOjUM Cy HACTale;

* yOuH pa3iuke u3Mely JUCKPETHHX M HHTETPUCAHHUX
xomrnoHeHTH (MK);

« HaBezie npeguoctu MK y onHocy Ha auckperHa kona

* Je(UHUIIE CTETICH HHTETPaLHyje;

* yoyaBa TPEHJIOBE Y Pa3BOjy CNEKTPOHHKE (CMambeHmhe
JIMMEH3Hja TPAH3UCTOPA, HOBE TEXHOJIOTHje U3paje, HOBU
MaTepHjan).

« Kparak ocBpT Ha HCTOPHjCKU Pa3B0j €NICKTPOHUKE M TPEHAOBH Y Pa3BOjy CICKTPOHHKE,

* Otkpuhe eneKTpOHCKUX LIE€BH, MOIYHIPOBOJHULM (AMOJE U TPAH3UCTOPH), IUCKPETHA
€IIeKTPOHCKA KOoa,

» Unterpucane komnonenre (MK) (mojam, 1eoBu, CTEICH HHTErpanuje),

« [Toctymnak npoussoame MK

Kiby4HH MOjMOBH: 1HOJC, TPAH3UCTOPH, JUCKPETHA CICKTPOHCKA KOJIA, HHTErPUCaHa
KOJIa, CTENIeH UHTEerpaLuje

* ONHIIE KAPAKTEPUCTUKE PA3IUYUTUX BPCTA CUTHAIA;

* Ha OCHOBY BPEMEHCKOT JIijarpama OJpe/ii BPCTy CUTHANa;

* OJ[pe/I¥ OCHOBHE IIapaMeTpe MEePHOJUYHOT CUTHAJIA HA OCHOBY
BPEMEHCKOT Ifjarpama;

* ynopeau aHaJIOTHE U JUTUTAJIHE CUTHAJIC;

* HaBEJIE IPEJIHOCTH EJIEKTPUYHUX CUTHANA y OJIHOCY Ha OcTalle

« [lojaM eneKTpUYHOT CUTHaNa, O3HAYABAbE,
* Bpcre (moziene) curHana:

— HAINIOHCKH/CTPYjHH,

- aHaJ'IOFHl/I/I[I/IFI/[TaﬂHI/I,

- HCPMO]IPI‘IHM/&HCPHO}IH‘{HH,

— CIJIy4YajHd U ACTCPMUHUCTUYKH.

Curnaam ¢usnuxe curHane. * [TapameTpy IEPUOAMYHUX CHIHANA (TaJaCHU OOJIMK, MAKCUMAIIHA BPEAHOCT, IEPHOJIA,
(pexBennHja),

* EnexrpuyHyu cUrHan kao Hocuial HHdopMaluje y 001acTH elneKTPOTEXHUKE,
« [Tojam enexTpoHCKOT Kona, 010K IIema (13BOp, MpeTBapay, nojadyaBad, H3jas3)
KIby4HH NOjMOBH: €ICKTPHYHH CHTHAJI, AHAJOTHU CUTHAIH, IUTUTAIHU CUTHAIH,
MaKCHMaJIHa BPEAHOCT, Ieproza, (ppeKBeHImja

* OMHUCyje NPUHLIMII Pajia IpeTBapaya; « [IperBapaun

* ONHCYj€ OCETIBUBOCT TIpeTBapaya Ha (GU3MIKe IPOMEHE; « Ilonena npeTBapaya (aKTyaTopH, CEH30PH U HHINKATOPH),

* kiacuduKyje ceH3ope npeMa BPCTU H3BOPHOI' CUTHAJIA KOjU * OmTe KapaKTepUCTHKE IIPeTBapaya,

Ipersapaun [PETBApajy y CNCKTPUYHH CHTHAIL. « [Ipumena npeTBapada,

. le/lMCpH TIpeTBaparma CUrHajia y eJICeKTpUIHA (MI/IKpOCI)OH, .

KibyuHu nojMoBH: peTBapayun, CEH30pHU, aKTYaTOpH

O0pajna curnana

« onuie norpedy 3a 0OpaoM curHaia;

* ne(uHNUIIEe 0jadarbe CUTHAIA;

* OITHILIC KOHBEP3Hjy aHAJIOTHOT CHI'HAJIA y JUTUTAIHU K
oOparHo.

* O0Opajia aHaJIOTHOT CUrHaia (3ByKa, CIHUKE...),
* [lojavame curuana,
* A/J1u JI/A xoHBep3uja

Kibyunu nojmoBu: obpana curnana, nojadame, A/J] u JI/A kousepsuja

O0/1aCTH eJIeKTPOHHKeE

* ne(HHHLIE TPEIMET POyyYaBama 1 JIeIaTHOCTH KOjuMa ce
6aBe pa3IMUNTe 0OJIACTH EIEKTPOHHUKE;

* HAaBOJM 00JIACTHU YNOTpeOe eIeKTPOHUKE;

* pa3iMKyje QaHAIOTHY M JUTHTAHY eJIeKTPOHUKY;

* HaBOJM [IPEJHOCTH YIIOTPeOe eICKTPOHNUKE;

* WIYCTpyje IPUMEPOM YIoTpeldy eJICKTPOHHKE Y PadyHapCTBY,
MEIULHHH, TeICeKOMYHHKalHjaMa, CHePreTULIH. ..

» duspuka e1eKTpOHUKa,

* AHaJlorHa U JWTHATaJIHA CJIICKTPOHHKA,

* PayyHapcka eneKkTpoHuKa,

« Eneprercka u HHAYCTPHjCKA €IEKTPOHUKA,
. TCHCKOMYHMKaL[PIOHa CJICKTPOHHKA,

* BuomennumMHCKa el1eKTpOHUKa,

» EnexTpoHuka MMpoKe HOTPOLIE.

KibyuHu nojmosu:

HAHOEJIECKTPOHUKA, ONTOCICKTPOHUKA, JJacepCKa TEXHUKA, nojaanaq, ocnuiaTop,
MOJLyNIaTop, AETEKTOp, Melad, (huirTep, JOruuKa Koja, KoJia 3a [peTBapame eHepruje, 3a
yIIpaBJbake CHEPreTCKUM MpeTBapavynMa, XHjepapxuja HHILYCTPHjCKOT CHCTEMa

VYBoa y ayToMaTHKY

* o0jacHu noTpeldy ayToMaTH3anuje npoueca;

 neununme nojam OGjekar yrnpasbama;

* HaBCIC pasjIuKy I/I3Mehy CuCTEMa Ca KOHTHHYAaJIHUM U
JINCKPETHUM YIIa30M, JIMHEAPHUX M HEJIMHEAPHUX CHCTEMa;

 Hanpra OJI0K 1eMy oTBOpeHor U 3aTBopeHor CAY u 03Ha4u
KapaKTCPUCTUYHEC BECINIYHHE,

* YIIOpE/iH OTBOPEHE CUCTEME U CHCTEME Ca IIOBPATHOM CIIPEIOM
TpeMa HauKMHy yIpaBibamba;

* o0jacHH pa3nHKy n3Mely HeHTPaIH30BaHOT K
JIMCTPUOYHPAHOT YIIPaBIbatha;

« [Torpeba u 3Ha4aj ayTomMaTH3anuje,

« O0jexar ynpasibarba, 1o0yaa 1 O13UB,

» CTpykTypHa 60K IeMa CHCTeMa ayTOMATCKoT yrpasibama (CAY),

* Kimacu¢uxanuja CAY Ha KOHTUHYAJIHE M IMCKPETHE, TUHEApHE U HeJMHeapHe,

* AHAJIOTHH 1 JUCKPETHU CUCTEMH,

. .HI/IHCapHPI W HEITWHEApHU CUCTEMH,

* ITojaM OTBOPEHOT M 3aTBOPCHOT CHCTEMA,

« Cucremu ayromarckor npahema (CAIl), perynauuje (CAP) u ynpassamwa (CAY),

* Briok anjarpam CAY ca MOBpaTHOM CIIPErOM H OITHC HAMEHE eleMeHaTa i CHIHalia ca
610K [jarpama,

 Kapakrepuctuute BennunHe enemenara CAY (cTaTHuke v JHHAMUYKE
KapaKTEePUCTHKE, OCET/HHBOCT H IPEIIIKE),

* IleHTpaIM30BaHO U JUCTPUOYHPAHO YIIPaBIbAIbE.

K/byunu nojMoBH: ayTomMarH3aiyja, o0jeKkar yrpasibama, nobysa, 0131B, CHCTEM
AyTOMATCKOT yIPaBJbaiba, CHCTEMHU ayTOMATCKOT Ipahierba, CHCTEMH ayTOMAaTCKe
perynauuje, nmuaeapau CAY, nenuneaapau CAY, oBpaTHa cripera, IEHTPAIH30BaHO U
JMCTPHOYHPAHO YIIPaBIbathe

IIpuMeHa eJ1eKTPOHAKE N
ayTOMaTHKe

* aHAJIM3HUpa ynoTpedy eNeKTPOHUKE y CAaBPEMEHOj HHIYCTPHjH,
MEIUIHHH, caoOpahajy, BOjHO] HHIYCTPHjH U CBAKOJHCBHOM
JKUBOTY;

. pa3nm<yje BPCTE €IIEKTPOHCKUX CUCTEMA: CUCTEMH
HHJyCTPHUjCKE eICKTPOHUKE, CHTYPHOCHH CHCTEMH,
KOMEpILHjalIHK eIeKTPOHCKHU ypehaju....

* HaBe/ie Baxkehe mpoIce 1 mporece Koji ce 0HOCe Ha
PELMKIIAXY U YIPaB/babe CICKTPOHCKHM OTIIAL0M.

» Mnycrpuja: moKpeTHa Tpaka (aKoBame KyTuja, cenzopu, I1JILI, Tactepu, Mmotopn),

* Menuuuna: EKT, Mepad npuTHCKa, Tepallja jeTHOCMEPHOM CTPYjOM...

« Bojcka: panapu, HaBuranuja, ApoH,

« Caobpahaj: curnanusanuja, eIeKTPOHUKA Ha BO3UIIMMA, Y aBHOHHMA, CIEKTPUYHH
OUIMKII, ayTOIHUJIOT,

¢ Anapary y 1oMahHHCTBY. ..IaMeTHHU Teae(OHH, IAMETHU CaTOBH,

» UntepdoH, BUICO HAA30p, anapm,

* ITpaBHIIHO OjUIarame eJIeKTPOHCKOT OTIA/A,

* Penukinpame elneKTpoHCKUX MaTepHjaa.

KIby4HH NOjMOBH: CEH30PH, IIPOrPaMaOUIIHK JTOTHYKH KOHTPOJIEPH, Pajiap, IaMeTHU
TenedoH, nameTHu cat, UHTep(OH, BUICOHAI30D, PELUKIAKA




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nouetky npBe TeMe y4eHHKe yIIO3HATH ca [[MJbeBUMa M ICXOANMa HACTaBe, OTHOCHO yUeHa, INTAHOM pajia ¥ KPUTEPHjyMIMa U HaYHMHIMa
OLICHHBAbA.

JluckyTyjere ca yYeHUIMA O IHXOBUM Ca3HambUMa U3 00IAcTH eIeKTPOHMKE M ayToMaThKe. [InTajTe X ITa je 3a BUX NpecTaBibajy CUr-
HaJli, /1a JIM UMajy ca3Hama Kako ce CHrHajm oOpalyjy u mpeHoce. MHcHcTHpajTe KOX y4eHHKa Ha KOPHIINEHY CTPYYHE TEPMHHOJIOTH]E Y pay.
HacraBauky ce npenopydyje capajimba ca HaCTaBHUIMMA CTPAHUX je3WKa KaKo OM yYEHHK OBJIAIa0 CTPYYHOM TEPMUHOJIOTH]OM M Ha IPYTOM jE3HKY.

O0mmuu HactaBe: Teopujcka HacTaBa.

MecTo peaan3anuje HacTaBe: Teoprjcka HacTaBa ce peaylusyje y YIHOHHIIN.

IIpenopy4enu 6poj 4acoBa o TeMama:

— YBon y eNeKTpoHHKY: 8 yacosa

— Curnanu: 8 yacosa

— IIperBapaun: 6 yacoBa

— OOpaza curnana: 8 gacosa

— Ob6nactu enexrponuke: 10 yacosa

— YBox y ayToMaTuky: 16 yacoBa

— IIpuMeHa enekTpoHUKe U ayToMaruke: 18 yacoBa

VueHHKe yHNO3HATH ca Pa3BOjHHM IIyTEM EJICKTPOHHKE O]l 110jaBe OCHOBHHUX €JICKTPOHCKMX KOMIIOHEHAaTa 10 Pa3BOja MHTErPUCAHUX KOJIA.
Kpo3 Teme koje ciiene oOpaauTy 1mojam cUrHajia, NpeAcTaBbake CUTHANA, Iojadame, KoHBep3njy. O0jacCHUTH IPUMEHY eJIEKTPOHUKE y CBHM cde-
pama HBOTa Kao M 3Ha4aj yNpaB/barba y CaBPEeMEHOM CBeTy. HampaBuTH OCBpT Ha 3Hauaj MPaBUIIHOT OJUlarama eJIeKTPOHCKOr OTIaja pajau 3a-
IITHTE OKOJIMHE W peluKiInpame. [IpeqMeT npeacTaBiba yro3HaBame ca 00JacTHMa eIEKTPOHHKE M ayTOMaTHKe KojuMa he ce ydaeHnIm 6aBuTH y
HapeHUM pa3peanma.

TIporpaMcKH caJpsKaji Cy OpraHW30BaHH y TeMaTcKe IesuHe. [Ipu u3pajau onepaTHBHUX IUIaHOBA MOTPEOHO je AeduHucaTn 6poj yacosa 3a
CBaKy T€MarcKy LIeJMHY, Tj. JMHAMMKY paja, BoAehH pauyHa Jia ce He HapyIlH LieJIMHa HaCTaBHOT IIporpama, OJJHOCHO J]a CBaka TeMa Jlo0uje aje-
KBaTaH MPOCTOP U Ja Ce IIAHMPaHU LUJBEBU M UCXOIH IpeamMeTa ocTBape. [IpiiinkoM IuiaHupama Tpeba HMaTH y BUY Ja je yuewe, kao u Hop-
MHUpalkE€ CTaBOBA U BPEAHOCTH, KOHTUHYHUPAHU IIPOLEC U )1aje pe3yiaTar CBUX aKTUBHOCTU Ha YaCOBHMaA PEAJIM30BAHUX PA3JINYUTUM METOACKUM
HPHUCTYIOM, KopHifielheM HHpOpMaIHja U3 pa3InuUTHX H3BOPA, IPE3eHTOBambeM Behier Opoja pealHUX NpUMepa U y3 akTUBHO yueifie y4eHHKa.

HacraBue caapikaje je HEONXOAHO pealn30BaTH CaBPEMEHHM HACTABHUM METOZlaMa U CPEJCTBHMA, IIPU YeMy Tpeba HacTOojaTH Ja YUCHHIH
Oyay oCroco0JbeHH 3a: CAaMOCTAIIHO MPOHANAKEHE, CHCTEMaTH30Babe U Kopulnhiere HHpOpMaLUja U3 PasIHYUTHX M3BOpa (HIIP. CTPY4HE JIH-
TepaType, HHTEPHEeTa, Yaconuca, yoeHKa, KaTajora...); BU3YelIHO Oonaxame, nopeheme U ycrocraBibame Be3a U3Mely pasinuuTHx canpikaja
(HOp. HOBE3UBambE CcaIpKaja MPeAMeTa ca CBAaKOAHEBHUM HCKYCTBOM, CaJipKajuMa JApYruX IpeaMeTa U Ap.); TAMCKH pajl; CaMOIPOLICHY COIICTBe-
HOT 3Hama U HaIpeaoBama; MPE3CHTAIN]y CBOjUX pajoBa M IPYIHUX Npojekara M e(uKacHy BH3yelHY, BepOalHy M NHCaHy KOMYHUKaLHjy y3,
KaJa je To IoTpeOHO U, oAroBapajyhy apryMeHTamnyjy.

Huje morpebHO HaBenmeHe TeMe oOpaljuBaTh AeTasbHO, Beh yUeHHKe yIIO3HABATH ca caapikajuMa Ha uHdopMaTtuBHOM HEBOY. [Ipenopyuyje ce
Jla YY9EHHIIN, Ha HUBOY OZIeJhEHha, TIPAaBe 3ajeHIYKN PEYHHUK CTPYIHE TEPMUHOIIOTH]E, jep ce ca BehnHoM mojMoBa cycpehy mo mpBu myT.

Temy Oonacmu enexkmponuxe oOpaguTH Ha HAYMH Ja CE YUCHHIM CAMO YIIO3HAjy Ca OCHOBHHM II0jJMOBHMMa M J1a UX TIOBEXKY Ca CaBPEMEHHM
JKHBOTOM.

Ipenopyxke 3a KJby4HE IIOjMOBE U CAAPIKaj:

— @U3NYKA eJIeKTPOHNKA (HAHOCJICKTPOHHKA, ONITOCICKTPOHHUKA, JIACEPCKA TEXHHKA)

— AHaJIOTHA eJIEKTPOHMKA (110jaM I0jauaBaya, OCLMIATOpa, MOLYJIATOPa, IeTEKTOPa, Melaya, Gpuirepa)

— JlururajHa eJieKTPOHUKA (T10jaM JIOTHYKHX KoJa, QIuI-(pIonosa, Koaepa, 1eKonepa, Opojada, perucTpa)

— Pauynapcka eeKkTpoHnka (OCHOBHY JIEJIOBY padyHapa: Halajame, MaTHYHA 1092, MUKPOIIPOLIECOP, YHIICET, TpadiyKa U Apyre KapTH-
11e, MEMODH]e, TaCTaTypa, MHULL, IITaMIa4, CKEHEp, 3BYYHHUIIU, Xap]] AUCK, MOHUTOP)

— Eneprercka u MHIYCTPHjcKa eJIEKTPOHHKA (KOJIa 32 MpETBapame eHepruje, 3a ynpaBibambe SHePreTCKUM MpeTBapaynMa, 3a MpUMEHY
y €JeKTPUYHMM MOTOHMMA BEJIMKE CHAre, XHjepapxuja HHIAYCTPUjCKOT CHCTeMa (HMBO CEH30pa M aKTyaTopa, MalliHa, Mpou3BoxHa henwja, mpo-
W3BOJIHM TIOTOH, MH(OPMAILIIOHN HUBO))

— B® esekTpoHnKa (IP0jEeKTOBakE €IEKTPOHCKUX Kojla 3a paj Ha BD (pagno n MUKpoTatacHH OICE3H), ONTOSNEKTPOHCKA KOJIa M CHCTEMH)

— TeekoMyHUKAaIHOHA eJIEKTPOHHKA (EJICKTPOHCKA KoJia 3a 00paxy M npeHoc nudopmanyja (paauo, TereBusnja, GUKCHa 1 MOOMITHA Te-
nedoHHja, MOJEI TEIEKOMYHHKALMOHOT cucTeMa (M3BOp MOpYyKe, IpeajHUK, JINHU]ja Be3e, IpHjeMHUK, kopucHuk), H2H, H2M, M2M, IoT)

— BuomMeannmuHcKa eeKTPOHNKA (SJIEKTPOHCKA KOJIa 3a IIPHUKYIUbAhE U aHAJIN3y OMOMEANIIMHCKHX II0/]aTaka, 3a MEANIMHCKY Teparujy, 3a
pexabuuTanujy)

— EnexTponnka mupoxe norpourse (Enexrponcku ypehaju 3a momahuacTBO (pagno, TB, kyhHM My3HUKH U BUIEO CHCTEMH, TelIe(OHCKN
amapary, 0ena TeXHHKa, KOHTPOJIa OCBETJhEHa, MEPEIhe IEKTPUYHE eHEepruje, urpadke...), Enexrponcku cucremu 3a kopuitheme y caodpahajy)

Temy Ipumena enexmponuxe u aymomamuxe 0OOpaguTH KpO3 MPOjeKTHY HacTaBy. [IpHiaMKoM IUTaHUpama MPOjeKTHNUX 3ajaTaka BOJUTH pa-
gyyHa o cieaehem:

— YYCHHUKE TOJIETIUTH y Mamhe THMOBE;

— y jeIHOM THMY je 10 4 ydeHHKa;

— (popmuparu oxrosapajyhu 6poj TeMa IpOjeKTHHX 3afaTaka HacIpaM Opoja THMOBa;

— OpPraHH30BaTH UCTPAXXMBAYKH PaJl YUCHHKA Ha TEMY IPOjEeKTHOT 33/1aTka, a IpeMa IpernopyKama 3a peaan3alijy HalpeaHUX TeXHUKa yue-
1a U IIPOjEeKTHE HACTaBe;

— y4YEHMIMMa J]aTH JJOBOJBHO BpeMeHa Jja 00pajie TeMy HPOjeKTHOT 3a]1aTKa;

— y OIllepaTHBHOM IUIaHY paja MpeABUIeTH oAroBapajyhu Opoj 4acoBa 3a Ipe3eHTOBAbE IPOjEeKTHHUX 3a/laTaka, IPUMEHOM CaBPEMEHUX METO-
J1a HalIPEeTHOT y4uerha U MYJITUMEIHjajIHe OlIpeMe.

Vuenunma 61 Tpe6ano MOHYANTH TeMe 3a MPOjeKTHE 3aJaTKe, ald UM JIO3BOJIUTH Jja CaMOCTanHO u3abepy. Paj Ha MpojeKTHUM 3aaruma
y IIPBOM paspeny je yBoJ y 030MJbHHje NPOjeKTHE 3aJaTke y HapeAHUM pa3peanma. [1oTpeOHO je h1a HACTAaBHUK NPUNPEMHU YIYTCTBa 3a U3pamy
NPOjeKTHUX 3aJIaTaKa M Jia 3aTUM O TOMeE JIETaJbHO AUCKYyTYyje ca yueHunuMa. [IpoayKT mpojeKTHOT 3aaTka MoyKe OUTH Ciaja Ipe3eHTalnuja, aji |
nocrep, Kpatak GpuiaM, nHporpaduk, Bed mpe3eHTanrja u ci. IHCHCTHpaTH 1a CBU YYCHHUIH y TPYIH YYECTBY]Y Y YCMEHOM INPEACTaBIbamky Ipo-
JEKTHOT 3a/1aTKa.



5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHIEIbUBAILE YYEHUKA

HacTraBHUK KOHTHHYHPAHO TPaTH U BpeqHyje nmocTurayha yueHnka kopucrelin oCTynKe BpeIHOBama KOjU ¢y Y OYHKIHMjH TaJber yuerma, a
TO Cy: TPOLEC YUehba M HAMPEAOBaba, PE3yNTaTH Koje YISHHK 0CTBapyje, Ha4MH Ha KOjH J0J1a3K 0 pe3y/rara, capajiby, HHUIHjaTUBY, YIIOPHOCT
¥ aHTaXxoBarbe. HacTaBHHUK peoBHO GeNie)H CBE aKTHBHOCTH YUCHHKA 1 HH(OPMHUIIIE YICHHKE O MOCTUTHYTHM PE3y/ITaTHMa U HAalPEI0Batby.

VY ¢dopMaTtiBHOM BpeIHOBaWkY HACTABHHK MOTHBHILE YUCHHKE Ja Pa3MHILbAjy O PelIeHhHMa, Y3pOoluMa U MOoCIeanlamMa, oxpadpyje ux aa
MIOCTaBJbajy MUTamka, Pa3Bhja CAMOCTAIHOCT M CaMOIIOY3/Iafbe YUYEHNKa TaKo IITO UX MOAPKaBa Ja HCKaXy MUIUbEHe, 00pasiioxke CBOje Ipeyiore
y 3a/1aT0j CUTYalHjH, apTYMEHTOBAHO KOMEHTAPHIIY IPYre MPEAIore U OLeYjy KBAJIUTET U HAPEJaK CBOT paja, 3Hama UTI.

VY BpenHOBay HaydeHOr Tpeba KOPUCTHTH PasiMYuTe MHCTPYMEHTE, a M300p 3aBHCH OJ BPCTE aKTHBHOCTH Koja ce BpenmHyje. Ipemsor
3a CyMaTHBHO OICHbHBAamGC: TECTOBH 3HAMba, YCMEHO M3Jarambe, akTHBHOCT Ha 4acy, JoMahin 3aiarak, IpOjeKTHH 3aJarak, u3pajia eceja, u3pana
npe3eHTanuja u npe3eHToBame. [IpUITMKoM cBakor BpeHOBaba MOCTUTHYha MOoTpeOHO je yueHUKY JaT MoBpaTHy HH(GOPMALHUjy Koja IIOMae 1a
pasyMe Ipelike 1 I000JbIIa CBOj PE3yNTaT U ydeHe.

HacraBHuK mpumpeMa KPUTHPHjyMe 3a OLCHHBAGE MPOjeKTHHX 3a/1aTaka U YIIO3Haje yIEeHUKe ca IhHMa.

Ha3us npeamera: ®U3HKA

HI/IJB yuema Dusnke jeCTe CTHULIAEC (byHKI_II/IOHaJ'[He Hay4YHE MMCMEHOCTH, OCHOCO6J’BaBaH>e YUYC€HHKA 3a yoUaBambE€ U IIPUMEHY (1)I/I3I/I‘-IKI/IX 3a-
KOHa Yy CBAKOAHEBHOM KUBOTY, pa3Boj JIOTUYKOT U KPUTHYIKOT MUIIIJbCHHA Y UCTPAKUBAbUMa (1)I/I3I/I‘IKI/IX q)eHOMeHa.
Paspen NpBU

Henespuu Gona gacoBa 2 yaca

HCXOIH
TTo 3aBpmieTKy paspena yueHHK he GutH y cTamy na:

TEMA u
KJbYYHH TI0jMOBH Cafipkaja mporpama

— o0jcanu Hauaj usuke Kao GyHIaMEHTAIHE HayKe U BeHY Be3y ca IPUPOAHUM U
TEXHHYKHM HayKaMma;

— KOPHICTH Hay4HH je3HK 3a ONMCHBabe GU3MUKUX 110jaBa;

— pellaBa KBaIUTATHBHE U KBAHTHTATHBHE MPOOIeMe;

— HaBeJIe OCHOBHE (pM3HYKE BETHYHHE U HXOBE MEPHE jeAMHHIIE H 00jaCHH KaKo ce
no6Hjajy jeiHUIIe U3BEICHNX (DH3HUIKUX BEIUUHMHA;

— U3BPIIH JUPEKTHA MEPeba TyKHHE, Mace H BPEMEHA M PUKAKE PE3Y/ITAT MEperbha;
— neHHMUIIE ¥ ONHCYje OCHOBHE KHHEMATHUKe (PHU3HUKE BEIHUHHE;

— pasiuKyje CKaJapHe U BEKTOPCKE BEJIMUMHE;

— KOPUCTH NOjMOBE Op3HHE U yOp3arba IPH ONUCHBAbY MEXaHUUKOT KPETamba;

— pasinKyje paBHOMEPHO PABOIMHH]CKO KPETarbe H PABHOMEPHO IIPOMEHIBHBO
MPaBOJIMHUCKO KPETahe U PHMEEbYje 3aKOHE KPeTarba y jeIHOCTaBHIM [PUMEPHUMA;
— aHaNU3Upa rpauKe PaBHOMEPHOT U PABHOMEPHO MPOMEHIBHBOT KPETarba;

— 00jacHM penaTuBHOCT OpP3MHE Ha MPUMEPHMA;

— npero3Haje nocneuie nuTepakuuje (yopsame, gedopmaiiija) Ha pEMeprMa;

— HaBeJIe IPUMEpPe HHTEPAroBama Tea,

— HaBe/IC M OMICYje MaKPOCKOICKE CHJIC W aHAIM3HPa JeI0Babe PA3IHIHTHX CHIIA HA
HpUMepHMa U3 CBAKOJIHEBHOI KUBOTA;

— objacHu pa3nuKy u3Mely cuie Texe U TeKMHE U OPeIH HhUXOBE Hala/He TauKe;

— onpebyje pesyaryjyhy cuy;

— HaBeJie IbyTHOBE 3aKOHE U OITHILE HBUXOBO 3HAYCHE U IPUMEHY;

— OIKCYje KPeTama Tella ca KOHCTAHTHUM IPABUTALIMOHUM yOp3ambeM;

— o0jacHn pasiKy u3Mel)y 0OHOBJBMBHX U HEOOHOBJBHBHX H3BOPA CHEPTH)E;

— oGjacHu KopHIherbe moyre 1 CTpMe paBHH;

— HaBOJM OCHOBHE OCOOMHE TPABUTALIMOHE CHIIC;

— OITHILE OOJIMKE MEXaHHIKe CHeprHje;

— o0jacHH 1OjMOBE pajia, CHEpruje 1 CHare u BbHX0BY MehycoOHy Be3y;

— omuie 3aKOH OipXKamba eHepruje;

— 0bjcany y3poKe HAaCTaHKA KAITMIAPHUX T10jaBa H MOBPIIMHCKOT HAIIOHA ¥ HABOIH
npuMepe;

— 00jacHH HozeTy Mel)yMOIeKyY/ICKUX CHIa HA KOXE3HOHE U a[XC3UOHE;

— pasyme 1ojaBy arMoc(epcKor MPHUTHCKA;

— YIOpeny BPeAHOCT CTATHYKOT U JMHAMMUYKOT HOTUCKA y dynanma;

— YIIOpEaU IPOMEHY 3alPEMHHE Tella y CBA TPU arperatHa CTama ¢ IPOMCHOM
TeMIeparype;

— npeBeze Temmneparypy u3 Llemsujycose y KenBHHOBY ckaiy U IIOBEKe Te TEMIIEPaTypeke
cKale;

— OIIHIIE 10jaBy TOIUIOTHE Pa3MEHE M T0jaM TOIIOTHE PABHOTEXKE;

— Hperno3Ha Ipoliece pelacka n3Mel)y arperarnux crama;

— 00jacHH Ha4MHE IPEHOLICHHA TOIUIOTE U HABOINU IIPHMEPE;

— aHann3upa edekar crakieHe GalTe Ha OCHOBY cacTaBa arMocdepe;

— HOBEXE IPOMEHY YHYTpAIIIEe CHEPruje ca IPOMEHOM TeMIIeparype Tea;

— OITHILIE AHOMAJH]y IHUPEHa BOE M 00jaCHH HEH 3Hauaj;

— IIPUMCEHH jeHAaYWHY TOTUIOTHOT GajaHca;

— KOPHCTH JIATEHTHE TOILIOTE [PH ONHCUBAlbY IIpoLieca penacka u3Mely arperaTux crama;
— HPUMEHH 3Haba O IPEHOLICHY TOILIOTE y LHJbY 00JbE TOILIOTHE H30IALH]e;

— TOBEXKE TOIUIOTY M PaJi ca IPOMEHOM yHYTpAIIbe CHEPrHje;

— aHAJIM3HpAa CUTYalHje y KOjuMa TOILIOTa He MOXe Ja Ce IPEHOCHU CIIOHTAHO;

— 00jacHH yTHIaj BOACHE [Tape Ha IyCTHHY Ba3lyXa;

— KOPUCTH 0firoBapajyhe 1mojMoBe, BElTMIHHE 1 3aKOHE 33 TyMaderse AC/0Bakba CIICKTPHIHOT
0Jba;

— 00jacHH MOCTYIIKE 32 HACICKTPHCABALE TEIA;

— HabpOji OCHOBHE KapaKTEPHCTHKE IIPOBOIHUKA M U3011aTOPa;

— nedunume KynoHOB 3aK0H 1 jaurHy eIEKTPUYHOT [0JbA U eICKTPUYHU HAIIOH;

— o0jacHu Be3y u3Mel)y eIeKTPHYHOT OTEHIM]jaIa, HAIIOHA M PaJia y CICKTPHIHOM MOJBY;
— 00jacHN IpUMepe eNIEKTPOCTATHIKKX I10jaBa y IIPHPOJIH;

1. YBOA Y ®U3UKY
Ddusnuke BeMUHHE, 03HAKE, MEPEHbE U MEPHE jeANHHLIE.

2. MEXAHUKA
Kperame (penaTuBHOCT KpeTama, IyTama, MyT). bp3una (cpeitba U TpeHyTHA).
KpeTame KOHCTAaHTHOM U IIPOMEHJEUBOM Op3uHOM (Tabere u rpaduun myTta u 6p3une).
Vop3ame.
HuTeparoBame Tena — ciiia. Bpcre MakpoCKOICKuX criia (CHila enacTHYHuX Aedopmaruja,
HOpPMaJIHa CHJIa, CHJIa OTIIOpa CPEMHE, CHIIa 3aTe3aba, CUIIA TPEerba, CHIla OTHCKA, CHIa
Texe, TexnHa. Pesynryjyha cuna. Hamaguna Tauka — Texa.
IbyTHOBHM 3aK0HH.
Pan u enepruja. Kunetnuka i moTeHIMjaIHa eHEpPrHja.
3aKOH OfIpKamka CHEepruje.
JenHocTaBHe MannHe (I10J1yra ¥ KOca paBaH)
IbyTHOB 3aK0oH rpaBuTanuje. becTexxuHcko crame. KpeTame y rpaBUTAalIMOHOM TI0JBY.
Mehymorekysicke cuie (ajxesuja 1 koxesuja). Enactuanoct u nedopmarnje.
TToBpIIMHCKY HAIIOH U KallHJIapHE 0ojaBe.
Armocdepcku nputrcak (6apomerap). CTaTHIKH M JUHAMUYKH MOTHCAK Y Ba3myXy.

JIeMOHCTPALMOHH OIIeIN:

PaBHOMEpHO 1 paBHOMEPHO-YOP3aHO KpeTame (MOMOohy KOJIMIIa, TEroBa H XpOHOMETpa,
noMolly IIeBH Ca Ba3(yLIHAM MEXYpPOM).

Mepeme cuiie AMHAMOMETPOM Ca OIIPYTOM.

Jlpyru IbyTHOB 3aK0H (1oMohy KOMNHIa 3a pa3IMYUTe CHIIE U MAce TEroBa).

ITaj; Tena pa3Im4uTOr OOIUKA.

lanunejeB excriepuMeHT (KpeTame KyIHUIE M0 JbeOy, y3 1 HU3 KOCY paBaH).

Tpehu byTHOB 3aK0H (KO/NHLA TTOBE3aHA ONPYTOM HIIM AHNHAMOMETPOM).

Cuna Tpema Ha XOPH30HTAIHO] IIOJUIO3U M Ha KOCOj PaBHH Ca IIPOMEHJBUBIM HArHOOM.
JleMoHCTpalMja pa3sIHIUTHX BPCTA PaBHOTEIKE.

PaBHOTe:ka Terna Ha k0coj paBHH. [Tomyra.

TexuHa (TeJ0 OKaYeHO O IMHAMOMETAp), OECTEKMHCKO CTakbe.

Crno6onan nax (BbytHosa 1ieB).

3aKOH OfipKamba eHepruje (Monel ,,MpTBE NeTibe”).

JlaGopatopujcke Bexoe
OnpehuBame Op3uHe peakiuje (ITyMmTame MTana 1a BEPTUKAIHO Ma/ia U IeroBO XBaTambe).
TIpoBepa 3aKoHa OIpKamba MEXaHWUKe CHepruje oMoy MaTeMaTH4KOr KIIaTHA.

3. TOIUVIOTHE IIOJABE
TomoTHO 1Mperse, aHoMalHnja Boje. Temmeparypa (BpcTe TepMOMeTapa U CKaa).
Komuuuna tortore u Cl'le]_ll/quI/I'-[Ha TOIUIOTHA KalTallUTUBHOCT. Toruorna PaBHOTEXKaA,
jenHauvnHa GanaHca.
ArperaTHa CTama CyICTaHIHje.
[Ipenoueme Tomiore (nposoleme, CTpyjame u 3padese). TomnoTHa n3onauuja.
Edexar craknene damre.
IIpBH 1 APYrY HPUHIUI TEPMOIMHAMUKE —CMEp CHIOHTAHOT IIPEHOCA TOILIOTE.
Meteoposorija 1 TepMOANHAMHUKA.

JIeMOHCTPALMOHH OTJIe/IN:

TepmanHu aunaTomerap, mHUpemhe Bazayxa (¢uama ca Hopunhem).
I'paBecaH/I0B MPCTEH.

Mepeme TeMreparype aHaJIOTHUM H JIMTMTaIHUM TePMOMETPUMA.

Jlaboparopujcke Bexoe:

HcrpaxkuBarbe yTHIaja CONHM Ha IPOMEHY Tauke (haszHe TpaHchopMmaruje Boje.

Mepeme TemnepaType MeIaBUHe TOILIE U XJIaJHe BOJE HAKOH YCIIOCTaBJbakha TOIIOTHE
paBHOTEXE.




— HaBezle HHU3MYKE BENMYUHE U MEPHE jeAMHHIIE KOjUMa Ce OIHCYje eNIEKTPUYHA CTpYja,
OTIOPHOCT, HAIOH, Pajl ¥ CHAra;

— objacHH IojaBe Koje Impare MPOTOK CTPYje U NM03Haje BEeHO JeI0Babe;

— 00jacHH ¥ NPUMeEIbYje 3aKOH OpXKarba HACICKTPUCAbA;

— TyMadl MEeXaHU3Me MPOBOlera CTpyje y MEeTalauMa, eIeKTPOINTHMA U TaCOBHMA;

— IIPOLICHU W ITPUMEHH aKTHBHOCTH 3a pallHOHAIIHO KOpHLHhCH)e CIICKTPUYIHE eHCpFHje;

4. EJIEKTPUYHE IIOJABE

Haenekrpucare, IPOBOIHUIM U H30J1aTOpH. KylIOHOB 3aK0H.

JaunHa eneKTPUYHOT M0Jba, eJIeKTPUYHH HOTEHIHjall, eleKTpHYHU HanoH. PapasiejeB
KaBeE3.

EnexkTpuyHa CTpYja, eJIEKTPHYHA OTIIOPHOCT.

OMOB 3aKOH 32 JIe0 U LIeJI0 CTPYjHO KosIo. Besusame oTrnopHuKa.

Hy]'[-.HCHL[OB 3aKOH, €JICKTpUYHA CHara. EJ'[CKT])I/I‘IH& eHeerja ¥ ’BCHO pallMOHAITHO
xopuuhere.

JleMOHCTPAILOHH OIJIeIH:

Haenekrpucasame npeMeTa U wrxoba MeycoOHa uaTepakuuja. Enexrpodop,
CJIEKTPUYHO KJIaTHO U €JIEKTPOCKOII.

JleMOHCTpaIMja pacropena JTNHHja eIeKTPHYHOT M0Jba.

Enexrpocrarndka 3amrura (Papazejes kases). Mozen rpomobpana.

3aBUCHOCT €JIEKTPUYHE OTIIOPHOCTHU OJ] BPCTE MaTepujajia MPOBOAHHUKA, IIOMPEYHOT
TIpeceKa IMPOBOTHUKA W FETOBE AY)KHUHE.

JleMOHCTpalHja jeJHOCTABHOT €ICKTPUYHOL KOJIA Ca CHjaJIMIIOM Kao TIOTPOIIadeM.
JIeMOHCTpAIIMOHN aMIIEPMETAP U BOITMETAP Y CTPYJHOM KOIY.

3arpeBame NPOBOJHUKA IIPH NIPOTHIABKY CTPYje.

TIpoToK CTpyje Kpo3 BOJICHH PAcTBOP KyXHE-CKe conu. JIuMyH Kao 6arepuja.

JlaGopaTopHjcka BexkoOa:
OnpeljuBare HelO3HATE OTIOPHOCTHU TOMohy OMOBOT" 3aKOHA.

TIpensior npojexra:

— EdukacHoct MammHa.

— Kapresujancku riypart.

— M3Bopu eHepruje (GochaHa ropusa U alnTePHATHBHY H3BOPH).

— OGHOBJBMBH U3BOPH CHEPIHUje

— Edexar craxiene Gamre.

— V3ponuu rroGanHor 3arpeBarba U IOAAIH KOjH JI0Ka3yjy 0Baj (heHOMEH.
— Eneprercka edukacHoCT.

— TorutoTHa 30manuja kyha i leHa eKOHOMCKA HCIUIaTHBOCT.

— Ox MuIIa 1 3Maja 10 rpoMOOpaHa-3aIITHTA O] eIEKTPUYHOT yaapa.

Paszpen Jpyrn

Henessuu donn yacosa 2 yaca

HACXoan
Io 3aBpmeTKy paspena yueHuk he Outn y cramy ja:

TEMA un
KJbYYHH TIOjMOBH CaJ[pkaja IIporpama

— o0jacHn 3Ha4aj pu3KKe Kao QyHTaMEHTaIHE HAyKe U BeHY Be3y ca IPHPOIHAM U
TEXHUYKHUM HayKama;

— KOpUCTH HAYUYHHU jC3I/IK 3a OIMMCUBAKE d)I/I3I/I‘{KPlX nojaBa;

— permaBa KBAJIMTaTUBHE U KBAHTUTaTHBHE I'lp06J'ICM€;

— 00jacHM OCHOBHE KapaKTEPUCTHKE MArHETHOT 110Jba;

— pa3NHKyje MaTepHjaje mpeMa MarHeTHUM CBOjCTBUMA;

— 00jacHN KapaKTepUCTHKE U 3aIITHTHY (YHKIIHjy MarHETHOT T10Jba 3eMJbe;

— [OBEKE MarHETHO I10Jb€ CTPYJHOT IPOBOJAHKKA Ca MPUHIMIIOM Pajia eICKTPOMArHeTa,;
— OIIMIIC KPETamkbe HACTICKTPUCAHUX YE€CTUIIA Y MATHETHOM IMOJbY,

— HOBEXKE KPETarbe HACIEKTPHCAHUX YECTULA Y €ICKTPUYHOM M MarHETHOM TI0JbY Ca
[PUMEHOM Y TEXHOJIOTHjU U HayL[H;

— OIMIIE OCJIOBAKEC MArHETHOT 110Jba Ha CprjHl/l MPOBOAHUK U HABEAC MPUMEHE Y
CBAaKOJHEBHOM JKUBOTY;

— MOBEJKE 110jaBy eIEKTPOMArHETHE HHAYKIIN]€ U MHIYKOBaHY €JIEKTPOMOTOPHY CHITy Ca
TIPOMEHOM MarHeTHOT (bl'lyKCﬁ 1 HaBE/IC TIPUMEHE;

— pasiuKyje 0COOMHE jeTHOCMEepHE U Han3MEHHYHE CTPyje M GHU3HMUKe BEIMIHHE 32 lHXOBO
OIIMCHUBASE;

— aHaAJIN3Upa HAYUH IPCHOLICHA CICKTPUIHE eHeerje Ha JaJbMHY Ka0 U NIPEAHOCTH
HaM3MEHUYHE CTPYje HaJl je/lHOCMEPHOM;

— youaBa ponpunoc Huxone Teciie HpoKoj NPUMEHH HAaU3MEHHYHE CTPYje;

— IOBEXKE HDjaM OCHI/IJ’IB.L[I/Ija 1 BbUXOB HACTaHAK U pa3Jmeje BpCTE ocuunaunja;

— KOPHICTH [I0jMOBE M BEJIMYHHE KOjHMA CE OIUCYje OCIIMIIATOPHO KPETambE;

— ONHUCYje 0COOMHE MaTeMaTHYKOT KIIaTHA;

— IIOBEXKE NEPUOJ OCIIMIIOBamka Ca KapakKTepUCTUKaMa OCIHIaTopa;

— HPUMEHH 3aKOH OJIpXKarba CHEPruje Kol OCIHIATOPHOT KpeTarha;

— WIYCTPyje HACTaHaK, KAPaKTePUCTUKE TaJaca i BPCTE Tanaca;

— yodaBa IpUMCHY pE3OHaHLH/le Y CBaKOAHCBHOM KHBOTY;

— yodapa Jia Gp3MHa POCTHPAba Talaca 3aBUCH OJl 0COONHA CPEIHHE;

— YOuH ILITa Cy M3BOPH 3BYKa, KAKBA je pasiuka uzMmel)y ToHa u mryma;

— IPOTyMauH OCHOBHE KapaKTEPUCTHUKE 3BYKa H MOBE3Yje BHUXOB yTUIA] Ca KOHKPETHIUM
HpUMEPHMa;

— pa3nMKyje 3BYK, YITPa3BYK M MH(PA3BYK U ONUIIE HBUXOBY IIPUMEHY y CBAKOIHEBHOM
JKUBOTY;

— aHanu3upa JlomiepoB edekar y pasIHuuTAM CHTYalrjaMa;

— aHAJIM3UPA IITETaH yTHIA] OyKe U Mepe 3alTHUTE;

— 00jacHM IPUPOy M HACTaHAK €IeKTPOMAarHETHUX Tajaca;

— ONHILIE CIIEKTap eJICeKTPOMArHeTHUX Tajlaca U HaBese IpHMepe IPUMEHE
CIEKTPOMArHETHOT 3padeha;

— KiacuuKyje IMTeTHe yTUIAje eIeKTPOMATHETHOT 3pauerha ¥ HAuMHE 3allITUTE;

— aHAJIM3HpPa U3BOPE CBETIOCTH U HIIYCTPYje OCHOBHE OCOOMHE IIPOCTHPAkha CBETIOCTH;
— MIPUMEHHU 3aKOHE TEeOMETPH]CKE ONTHKE Y KOHKPETHHM ITpo0IeMHuMa;

— NPOTYMauH TOTANHY pedIeKcHjy H BeHe IPHMEpE;

— o0jacHH 0COOUHE Orie/ana H COYUBa;

— objacHM IpUMepe ONTHYKHUX T10jaBa y HPHPOIIH;

1. EIEKTPOMAT'HETU3AM
MarseTHo 1oJbe U MarHeT. MarseTHo 1noJbe 3emibe.
MarseTHa HHIYKIHja, MarHeTHU QITyKC.
MarHeTHO MoJbe CTPYjHOT IIPOBOAHHKA, SICKTPOMArHETH.
Kperame HaelIeKTPUCAHNX YECTHIIA Y MATHETHOM II0JbY.
Awmrneposa cuna. EnexrpomMoTopu.
IlojaBa enekrpoMarseTHe HHAYKIHje. PapajiejeB 3aKOH SICKTPOMArHETHE HHYKIIH]C.
ITojam 0 Hau3MeHNYHOj cTpyju. [eHepaTopy 1 TpaHcHOpMATOPU HAUBMEHNYHE CTpY]e.
Huxona Tecna u 1eroB JONpuHOC IPUMEHH HaU3MEHUYHE CTPY]e.

JIeMOHCTPAIMOHH OTJIe/IN:

[puBnauemwe u oxdujame cTaHUX MarHeTa. MarHeTHa UIjia ¥ IIKOJICKU KOMIIAc.
JIunnje MarHeTHOT NoJba (ToMohy rBO3ICHHX ONMHIbAKA).

Epcrenos ornen. Enexrpomarser.

JlenoBame MarHeTHOT 0Jba Ha paM ca cTpyjoM. MHTepakiyja 1Ba mapasienHa cTpyjHa
MIPOBOIHHUKA.

Paj enekrpomoropa.

JleMoHcTpalMja enekTpoMarHeTHe HHAyKIHje oMolly KajeMa M CTaJIHOT MarHeTa.
TpanchopmaTop HaU3MEHUYHE CTPYje

JlaGopatopujcka Bexda
1. OﬂpCbHBaI—LC XOPHU30HTATTHE KOMIIOHCHTE MAarHeTHOT 110Jba 3emibe




— onue Gpu3MYKe IPUHIKIE HYHKIHOHUCAA JbYICKOT OKa U IPUMEHY ONTHUKHX
HHCTpYMCHATa;

— npeno3Haje (OTOH Kao YECTHILy CBETIOCTH U Pa3INKyje TalacHy W YeCTHUHY MPUPOILY
CBETJIOCTH;

— TyMauH u3pa3 3a eHeprujy hoToHa;

— aHanM3Mpa 1ojaBy GoToe(eKTa U HaBOJM NPUMEHE;

— WIIYCTPYj€ OCHOBHE €JIEMEHTE CTPYKTYPE aTOMa M OITHCYje IBUXOBE 0COOHHE;

— OIHKCYje MOCTOjamkhe CHePIHjCKUX HUBOA KOJ aToMa U 00jallbaBa OCHOBE MEXaHU3Ma
EMHCH]e H arCOPIIINje 3paucha;

— TyMadH M3pa3 3a CHePrujy aromMa BOJOHHMKA M IIPUMEIbYje Ia 3a 00jallberhe
JUCKPETHOCTH CIICKTPA;

— OIHIIIE CTBAPAbE M BPCTE PEHATCHCKOT 3padeiha y PEHATCHCKO] ICBH;

— HaBOJ(M IPUMEHE PEH/IICHCKOT 3payeiba U IIPEo3Haje ONIACHOCTH U HAaYMHE 3aIlTHTE OJf
PEHATEHCKOT 3padctba;

— OIHIIIE OCHOBHE OCOOMHE I MEXaHNW3aM HACTAHKA JIACEPCKE CBETIIOCTH M HABOM
HPUMCHE;

— o0jacHH MOZIEIN U CTPYKTYPY je3rpa U CBOjCTBA HyKJICApHUX CHIIA;

— MPOTYMa4H I0jMOBe Ae)eKT Mace U eHepruja Be3e M MoBe3yje ux ca crabuanouhy
jesrpa;

— pasiuKyje BpCTe PaiHOaKTUBHUX paciaja u ocoduHe anda, Geta u rama 3padecma;

— o0jacHH IojaM BpeMe MoTypaciaia ¥ IPUMerbYje 3aKOH PaJHOaKTHBHOT pacajia;

— oGjacHu rojmoBe ducuje u dysuje jesrpa u Habpaja HUXOBE IIPUMEHE;

— aHANM3HUpa IPSAHOCTH U MaHe Kopumhera HyKieapHe CHepruje;

— TyMa4¥ Ha4MHe JETEKIHje U OCHOBE JO3UMETPHje PaJHOaKTHBHOT 3pauckba;

— HPUMEHH Mepe 3alITHTE Of] PaIHOAKTUBHOT 3pauciba;

— 00jacHM Ha4MH U y3pOKE KpeTama HeOSCKHX Tella U MOCISIULE IPABUTALIHOHOT
JIeII0Barba;

— pasiKyje Bpcre Hebeckux Teia y CyHYeBOM CHCTEMY U OIHUCYje BUXOBe (hr3nuKe
ocobuHe;

— 00jacHH I0jaM eKCTpacolapHa IUIaHeTa/er3oIIaHeTa;

— oGjacHu cTpykTypy CyHIIa U [0jaBe Ha HeroBoj MOBPLIMHK KA0 U MOCIEIUIIE Koje
HACTajy Ha 3eMJbH;

— HaBe/ie (U3HUKEe KapaKTePHCTHKE 3BE3/1a M PasyMe MEXaHH3aM HACTajarba U CBOITyLIHje
3Be3/1a;

— o0jacHH MOjaM TajakcHja ¥ pa3inKyje TUIIOBE raJaKcHja;

— TyMa4u CTpyKTypy MutedHor myra u nosoxaj CyH4eBOr cucTeMa y BeMy, Kao U IOJI0Kaj
Hallle TaJIaKCHje y BACHOHH;

— 00jacHH HacTaHAK BacHOHE Benukum mpackowm;

2. OCOUJIAIIMJE U TAJTIACH
ITojam 0 ocLUIATOPHOM KpeTamy. Ocuuarop.
MartemMaTnuKo KIIaTHO U 3aKOH OJipyKarba €HEePruje KO OCLMIATOPHOT KpeTamba.
TaJlacHO KpeTame, BPCTe Taaca M BEIMYNHE KOjHMA HX OITHCYjeMO.
3BYK U Herose 0co0MHe. YITPa3ByK U HH(PPa3ByK.
Enexrpomarnetau tanacu. Criekrap eIeKTpOMAarHeTHHX Tanaca.
BuUbKBaA CBETIIOCT M BeHE ocobune. CriekTap CBETIOCTH M 60ja Ipeamera.
3akoH ozdujama ceerioctd. Oresaia.
3akoH npenamaba cerioctu. Toranna peduexcuja. Counsa.
ONTHYKM HHCTPYMEHTH (JTyIia, MUKPOCKOII H TEJECKOII).

JleMOHCTPALIMOHH OIJIe/IH:

OcuunoBame Tera Ha Onpys3H.

MateMaTHuKo KJIaTHO.

JleMoHCTpalMja JOHTUTYANHAIHUX U TPAHCBEP3AIHUX Tanaca.
CBojcTBa 3ByYHHX H3BOpPA. 3By4HA PE30HAHIIN]A.

MoOGuIHe arIMKaluje: TOH FeHepaTop U Meperhe HUBOA 3ByKa.
Paznarame Gene cBeTIOCTH HA CIIEKTap.

PaBHo 1 cepHa ortenana. PopMupame JHKa (ONTHYKA KITyIIa).
CabupHa u pacuiHa counsa. Popmupame JMka (OnTHYKa KIIyIa, ONTHYKH
JACMOHCTpPAIIMOHU CET Ca MATHETHOM Ta6J'IOM)A

JIyna, MHKpOCKOII, TeJIeCKOIT

JlaGopaTopujcka Bexoa
2. OnpehuBame rpaBUTALMOHOT yOp3ama y3 oMol MaTeMaTHYKOr KJIaTHa.

3. PU3UKA MUKPOCBETA
Jyanua npupona ceraoctd. PoToH 1 merosa eHepruja. Poroedekar.

CrpykTypa atoma. [TojaM KBaHTOBarba CHEPIUje aTOMa — CHEPTHjCKH HUBOU aToMa 1

npenasu u3Mely BHX (eMHCHja 1 alCOPIILHUja 3padetba).
PeHIlFCHCKO 3paducke U IIPUMEHA.

Jlacepu 1 B¥MX0Ba MPHMEHA.

Crpykrypa atomckor jesrpa. Jledexr mace. Enepruja Bese.
PafnoakTHBHY pacmajau jesrpa.

Ducnja n gysnja. Hykneapua enepreruka.

Jlerexuuja 1 3alITUTA O 3padyerba.

JIeMOHCTPALMOHH OTJIe/IN:
®doroedekar (momohy porohenwuje).
PCHHFCHCKI/I CHHUMaK.

IIkoscku nacep.

Jlerexuuja paiOaKTHBHOT 3payerba.

JlabopaTopujcka Be:xda
3. OznpehuBame yraone AMBEpreHIHje JACePCKOT CHOIIA.

4. YBOJ Y ACTPOHOMUJIY
AcTpoHOMH]ja U acTpodH3HKa, IIPEAMET U METOJIE HCTPAKHUBAA.
CyHUEeB CHCTEM.
3Be3zie (T10jaM M HACTAHAK U €BOMYIIHN]ja).
Tanakcuje. MiIeYHH TIyT.
Hacranak u eBoynuja kocmoca.

IIpenjor npojexra:
— ,,Par cTpyja“ — 3amro je mobeanna Hau3MeHHYHA CTpYja?

— IpumeHe nojeMHUX 0ONACTH CIIEKTPa €ICKTPOMAarHeTHHX Tasaca.

— Bpcre u npuHupn paga kamepa.

— 3amro JIEJ] cujanmie yMecTo KIaCHYHHX M3BOpa CBETJIOCTH y JJoMalinHCTBUMA?
— HyxkiieapHe enexTpaHe- IPeIHOCTH M MaHe.

— ITojac sxuBota y CyHUEBOM CHCTEMY.

- npOLlCC TIPOU3BOAKEC HAU3MECHUYHE CprjC y xmlpoeneKTpaHaMa/TepMOeneKTpaHaMa, M HBCH NIPEHOC /10 IoTpo1aJya

YIOYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

OmmreoOpa3zoBuu npenmer Pu3nka Koju ce U3ydasa y /iBa pa3pesia Cpe/ibe IIKoJIe ABa Jyaca HeleJbHO, oMoryhaBa 1a y4eHHIN CTEKHY HOBa
3Hamba U OOHOBE M CHCTEMAaTH3yjy OHA CT€YeHa y OCHOBHOj IIKOIM. HOBM MCXOaM M caapaju Cy OHHM KOjH Cy 3HAYajHU 3a €JIEMEHTApHY Hay4dHY
MHCMEHOCT ¥ oMoryhaBajy ydeHHIMMa yCIellaH HacTaBak 00pa3oBama y MOApydjuMa y KojuMa je (pH3nKa jeHa Of OCHOBHUX HAyYHUX IMCIIH-
wimHa. PadyHCKN ¥ KBAJIMTATUBHY 3aJlalli KOjU ce KOPUCTE y HAaCTaBH OBOT Iporpama Tpeda 1a OyIy IPBEHCTBEHO WITyCTpanyuja OCHOBHE IIpUMe-
He (U3NYKHUX 3aKOHUTOCTH M YKOJIMKO CE€ 0Baj OCHOBHU CTaHIAp/ MOCTHTHE, MOryhe je 3a mpoayOJpuBame 3Hamka KOPUCTUTHU CIOKEHH]E TpodieMe
u 3azarke. [Iporpam npensuba u3paay OCHOBHUX 1a00OPaTOPHjCKUX BEXOU U IEMOHCTPALIMOHKX OIJIeia KOjH Cy KJbYYHH 3a HOCTU3AmbE UCXOAA.

I. INTAHUPAKLE HACTABE U YYEBHA

IIpu niIaHMparky HACTaBHOT Mpolieca HACTABHUK, Ha OCHOBY Ae(HMHHUCAHOT LIMJba NPEAMETa 1 HCX0/a M CTaHIapaa nocTurayha, camocraiHo
iaHupa 6poj yacosa oOpaje, yTBphrBama, Kao ¥ METOJIC U OOJIHKE paja ca yICHHUIIMA.

Vrora HacTaBHMKA j€ Jia PH IDIaHUPaby HACTaBe BOAM padyHa O cacTaBy OJeJbeHa M pe3yNTaTHMa HHHIMjAITHOT TeCTa, CTEIEHy OIpeMIbe-
HOCTH KaOuHeTa, creneny onpemsbeHoctH mkone (VT ompema, Oubnmorexka,...), yIOSHUKY B IPYTUM HACTAaBHUM MarepHjaiiiMa Koje he kopucTut.

Tonasehu ox matux ucxona M KJbYYHHX IOjMOBA Cajpikaja HACTAaBHUK HAjIpe KpeHpa CBOj TOAMIIU-IIO0ANHM IU1aH paja u3 Kora he ka-
CHHje pa3BHjaTH CBOje oIepaTHBHE IUTaHoBe. Mcxonn neduHucany mo o0IacTHMa ONAKIIaBajy HACTABHUKY Hajby OIEpaI[MOHANIN3AIN]y HCXOIa
Ha HHBO KOHKpETHE HacTaBHe jeauHune. On mera ce oYeKyje /1a 3a CBaKy HacTaBHY jeIUHHMILY, y (pas3u TulaHupama U IMHcamba MPHUIIpeMe 3a Jac, y
OJIHOCY Ha ofabpaHyu UCXO, Ne(HUHHIIIE HCX0/e criennpUYHE 3a IaTy HACTaBHY jenuHuny. [Ipu mianupamy Tpeda, Takohe, IMaTH y BUIY Ja Ce Hc-
XOJIM Pa3JIUKY]y, a ce HEKH JIaKIIe 1 OpKe MOTy OCTBApUTH, alH je 3a BehnHy ncxona morpeOHo BHIIIe BpEMEHA U BHIIIE Pa3IMIUTHX aKTHBHOCTH.
[Ipenopyka je 1a HACTAaBHUK IUIAHKPA U IPUIPEMa HAaCTaBy CaMOCTAJIHO, a y capalmbu ca Koserama 00e30ean MelhynpenmeTny Kopenamyjy.



II. OCTBAPHMBAIGE HACTABE U YUEBA

IIpBu pa3pen
OpHujeHTanoH: Opoj YacoBa Mo TeMama 3a IPBH pa3pel JIaT je y Tademu:
Pennu 6poj Teme | Hacnos Teme Bpoj yacosa
I VYBO/J Y ®U3BUKY 5
11 MEXAHUKA 32
il TOIUIOTHE IOJABE 20
A% EJIEKTPUYHE ITOJABE 18
VkynHO 74

CMepHHuIIEe 32 peain3aljy HACTABHUX TeMa

JEMOHCTPAIITMOHU OTJIEJIU, IABOPATOPNICKE BEXXBE 1 ITPOJEKTHU 3A AL

V okBHUpY CBake HacTaBHE TeMe HaJla3M Ce CIHCAK MPEAJIOKEHUX IEMOHCTpaMoHuX ortena. Hajuenthe ce pamy o orenuma koje je moryhe
peayn30BaTH Yak M YKOJIMKO Yy LIKOJIM HE MOCTOjH Jlabopatopuja (Gu3uke onpeMibeHa TPaJUluOHATHOM ONpeMoM. [IpaBUIHO AWAAKTHYKU MpHU-
MEHCHH JIEMOHCTPALMOHH OIVIEAH Cy KJbYUHH 3a YCIICIIHO yCBajame NMpeIBUeHUX KoHIenara. [J1aBHU KOHLENTH Koje Tpeba yCBOjUTH Ha JAaTOM
4acy y cTBapH Tpeba na Oyy 3aCHOBaHM Ha JIECMOHCTpALMji ofabpaHe mojaBe. Y TOM CMHCIY, IIpe IOoYeTKa JIEMOHCTpalyje Tpeba 3aTpaXkuTH of
YUYCHHUKa JIa HCKaXy CBOja OUCKHMBarba 3aCHOBAaHA HA FUXOBMM Ipei3HamuMa. Ha Taj HaumH, y3 moMoh JAeMOHCTPAlMOHHX €KCIepHMeHara, KOx
yueHuka ce GopMHpajy OCHOBHE IpeJcTaBe O IojaBama, GU3MYKKM BeJIMYHHaMa, polieckMa 1 3akoHMa. OBako MPUIPEMIBEHO IEMOHCTPHPALE
(hu3nyKe MojaBe N3a3nBa aKTUBUPAE MUCAOHHX MpoLieca KO YUeHHKa 1 oMoryhyje akie ¢opmupame aeKBaTHIX HaydYHHX NOjMOBa U yoehema.

V OKBHpY HACTABHUX TeMa JIaT U MPEJJIOT JabopaTOPHjCKUX BEKOH KOje ce MOTY Pealli30BaTH YKOIMKO MOCTOje TEXHUYKH YCIIOBH.

CacraBHH JIe0 Iporpama je u CIHCaK MpojeKTHUX 3ajaaraka. [Ipeyior je 1a uX yueHUIHN pajie y MambHUM rpyliaMa, Hajooske y apoBUMa H Ja
MM C€ JIOZIeNIe HajBHIIIE 10 je[jHa TeMa 110 moiryroly jep Tpeba IpeBUACTH U YacoBE 3a IIPE3CHTOBAKE Pe3yNiTara paja Ha MPOjeKTHOj TEMH.

V HacTaBKy ce Hanase HeKH IPEeUIo3U Be3aHH 3a 00pay npeiBU)eHUX HACTABHUX TeMa.

1. YBOJ Y ®U3UKY

IpBy HacTaBHY TeMy TpeOa HCKOPUCTHTH 3a MPHKa3 HACTABHUX OOJIACTH U KJbYYHHX (DU3HUYKHX BEIHYHHA Koje he ce TOkoM mporpama obpa-
husaru. [Torpe6HO je OOHOBUTH OCHOBHE (pM3UUKE BENMYUHE M HHXOBE jeJMHULEC U HAIaCUTH 3Ha4aj Mel)yHapoqHor cucrema Mepa U jeIUHUIIA.
CkasnapHe ¥ BEKTOPCKE BEJIMYMHE MOTY C€ WIIyCTPOBATH MPUMEPHMA U3 TIpOorpama.

Mepeme 1 IpHKa3uBamke pe3yirara Mepemba 00paJuTi Ha IPUMEpUMa JUPEKTHUX Meperba MyKHHE, Mace U BpeMmeHa. HarmoMeHyTH rperike
Mepema (MoceOHO ClTy4yajHe B CHCTEMCKE) Kao BakaH (hakTop 3a MoOO0JbIIake KBAMTETA MOJaTaKa JOOUjEHUX MEPCHEM.

2. MEXAHHUKA

IIpe peanu3anuje OBe HaCTABHE TEME MOKEJBHO je YTBPAUTH Npe3Haba yYCHHKA U3 KHHEMaTHKe U AnHamuke. POKyc je Ha IPOBEpU OCHOB-
HOT HHBOA NIPEI3HAka OHOCHO Ja JI YYSHUK pelllaBa jeJHOCTaBHHje padyHCKe 3aJaTKe NpuMeryjyhn oCHOBHE GopMyrie 1 3aKOHE KOjU ITOBE3YjY
(usnuke BenumuuHe Op3uHa, npeleHu myT, yop3ame, CHia, TPeHE, CHEPruja, pal.

JloGap HauMH 12 ce HOBM IIOjMOBH M BEJIMYMHE YBOJIE KPO3 KOHKPETHE IPUMEpPE U Ha Taj HAYMH OCTBapH Beha (yHKIMOHANIN3a1Mja UCXO/a.

Ha ocHOBY MoIeKyIicke CTpyKType CYICTaHIHje TOTPEOHO je pa3MOTPHUTH €IaCTHYHOCT, TOBPIIMHCKA HAIIOH M KallWIapHE T0jaBe.

Y okBHpY OBe TeMe HopeJ AEMOHCTPAIIMOHKX OIIe/la HaBeJeHUX y Tabeln Mory ce peanusosatu u cinenehu: nemoHcrpanuja Tpeher Hbyt-
HOBOT 3aKOHa Ca HAaeJISKTPHCAHOM JIMMEHKOM U 0alOHOM; IIPHKa3 OECTEKUHCKOT CTarba — I1aj1 N30yIIeHe Jamie ca BOJOM; CTAaTHYKO TPEHhE, TPEhe
KJIM3atha M KOTPJbatha; MOTHCAK (JIONTA y BOMH, jaje Y CIIaTKOj M CIaHOj BOIH). ..

YV okBHpY OBE TeMe Mpeaaxe ce jeaH Jac 3a peajn3anyjy JabopaTopHjcke BexxOe, a HACTAaBHHK y CKJIaay ca MOTYhHOCTHMa U IOTOBOPY ca
YUCHHUIIIMA MOXKe H3a0paTH jeqHy Of ABe MoHyheHe.

3. TOIIJIOTHE IIOJABE

HaBenenu canpikaju UMajy 3a IMJb 12 0CIOCO0E YUCHHUKE J1a KOPHCTE 0jMOBE M BEIMYMHE KOjUMa €€ OIKCYjy TOIUIOTHA CBOjCTBA CYIICTaH-
1e, U J]a IPUMEHY]y 3aKOHE TePMOIHHAMHKE.

HacraBry Temy Tpeba 3amodeT 00paJoM TOIUIOTHOT INMPERa, a 3aTUM ydeHHIMMa Tpeba 00jaCHUTH IojaM yHYTpalllkhe eHeprHje, Kao 1
HCHY 3aBUCHOCT Ol TeMIleparype. Y4eHuunuMa Tpeda 00jacCHUTH 3aBUCHOCT KOJIMYMHE TOIUIOTE Ofl Mace/KOJIMYMHE CYICTaHIe, Ofrosapajyhe to-
[UTOTHE KaMalMTHBHOCTH M MPOMeHe TeMieparype. [loceOHy maxiby O Tpebaso MOCBETHUTH CMUCIY TEPMOAMHAMUYKUX mpuHIuna. O6jacHUTH
na IIpBU NPUHIKUI MCKa3yje 3aKOH OfipyKarba CHEPruje y TOIUIOTHUM MpOoLecuMa, a JIpyrd HPHHIIUII TOBOPH O CMEpPY €HEeprujcke pa3MeHe.

MexaHn3Me IpeHoLIeHha TOIIOTe Tpeba 00paIuTH Kpo3 oAroBapajyhe 1eMOHCTpaoHe OrIe/le Kao IITO Cy: IpOBolemhe TOIIoTe (KarybHIe
BOCKA Ha METAJIHOj KallULH YMjH je Kpaj y CyIy ca TOILIOM BOZIOM), IPEHOC TOILIOTE 3pauyeheM U3 Ipejalule, CTpyjambeM U3HAJl paJujaTopa Wi
U3 KIIUME UTA.

V okBHpY OBe TeMe Mpe/IaKy ce J[Ba Yaca 3a peaju3alujy jenHe Jaboparopujcke Bexbe, a HACTABHUK, Y CKJIaay ca MOTYRHOCTHMa U JI0T0-
BOpY Cca y4eHUIINMa, MO)Ke n3abparty jenHy of qBe noHyheHe.

4. EJIEKTPUYHE ITIOJABE

Ca 0CHOBHHMM NOjMOBHMa H 3aKOHHTOCTHMA U3 OBE TEME YUCHHUIH Cy CE YIIO3HAIM U CXBATHIIM X Yy OCHOBHO] 1konu. [Tonasehu ox cTpykTy-
pe CcylCcTaHIUje U eJIeKTPUYHOT [10Jba YBECTH [OjMOBE: eJIEKTPHYHA CTpPYja, TPOBOIHHUK, H30JaTop. [I03HaBaC €IEKTPUYHHX CBOjCTaBa MaTepHja-
1a omoryhaBa yueHUKy 60Jbe pa3yMeBarme BUXOBOT 3Ha4aja 3a Pa3Boj HOBUX TEXHOJIOTHja.

JenHOCTAaBHO EJIEKTPUYHO KOJIO jeTHOCMEPHE CTPYje HCKOPUCTHTH 32 OOHABJbalbe 3HaHha O OCHOBHHM €JIEMEHTUMA CTPYjHOT Kojia ¥ (pu3ny-
KUX BEJIMYMHA KA0 ILITO Cy €JIEKTPUYHM HAIOH, EIEKTPOMOTOPHA CHJIA, EIEKTPUYHA OTHOPHOCT H jadnHa eNeKTpu4He cTpyje. OMOB 3aKOH 3a JIe0
KOJIa | 3 IIeJI0 eJIEKTPUYHO KOJIO IEMOHCTPUPATH Ha HEKOM roTporady. [Iysn-JIeHIIOB 3aKk0oH 1T0BE3aTH ca 3aKOHOM ofpikama. Jla 61 oBH caapxaju
OWn OUMIVIETHUJH U jeTHOCTAaBHH)H 3a yCBajame IporpamMoM je npeasulena u nmaboparopujcka Bexo6a: OnpehuBame Hero3HaTe OTHOPHOCTH MO-
mohy OMOBOT 3aKOHa.



V HacTaBHOM MpolLecy MOTPEOHO je OMOryhnTH CBaKOM YUCHHKY Ja TEOPHjCKE cajipiKaje U3 OBHX 00IacTH, Kaj rof je To moryhe, y4u Kpo3
eKCIIePUMEHTAIHHI PaJl.

Jpyru paspen
OpujeHTanoHu Opoj yacoBa 3a JPyrH paspes 1o TeMaMa JarT je y Tabesu:
Pennu 6poj Teme Hacnos Teme Bpoj wacoBa
I EJIEKTPOMATHETU3AM 18
11 OCHUJIALTMIE U TAJIACH 23
111 DU3UKA MUKPOCBETA 19
v YBOJ Y ACTPOHOMUIY 10
VkynHO 70

CMepHHUIIe 32 peajin3alujy HACTABHUX TeMa

JEMOHCTPALIMOHHU OIJIEJN, JIABOPATOPUJCKE BEXBE U ITPOJEKTHHU 3AJJALIA

V okBUpY CBake HaCTaBHE TeMe HaJla3M Ce CIUCAK MPEUIOKEHUX JAEMOHCTpalonux oniena. Hajuemhe ce paau o omenuma koje je moryhe
peayIM30BaTH YaK M YKOJMKO y LIKOJIM He IOCTOjU J1aboparoprja (GU3KKe ONpeMibeHa TPaJUIMOHAIHOM onpeMoM. [IpaBUIHO TUJAKTHYKH IpUMe-
HbCHU JIEMOHCTPALMOHY OIVIZU CY KJbYYHH 32 YCICIIHO yCBajambe npeaBul)eHnx koHuenara. [J1aBHU KOHICHTH Koje Tpeba YCBOJUTH Ha JaTOM Yacy
y cTBapu Tpeba a Oy/ly 3aCHOBaHH Ha JIEMOHCTPAIUjH ola0paHe mojase. Y TOM CMHUCITY, IIpe MOYeTKa JEMOHCTpalje Tpeda 3aTpakuTH O YICHHKA
Jla UCKa)XKy CBOja OYCKHBAamba 3aCHOBaHA Ha IbUXOBHM Mpe/3HambuMa. Ha Taj HaumH, y3 moMoh JeMOHCTpalMOHMX eKCIIepUMeHaTa, KoJl YUeHHKA ce
(hopmupajy OCHOBHE IpeACTaBe O NojaBaMa, GU3MIKIM BETHYMHAMA, TIpoIiecuMa 1 3akoHuMa. OBaKo MPUIPEMIbEHO IEMOHCTpUpPakhe (PU3HUKE MO-
jaBe M3a3MBa aKTHBHUPAhE MUCAOHHX TIpolieca KoJl yYeHHKa U oMoryhyje nakie GpopMuparme aeKBaTHUX HayqHHX TI0jMOBa U yoehema.

V okBHpY HacTaBHUX TeMa JaT U MPEAJIOT JabopaTOPHjCKIX BE&KOU Koje ce MOTY pean30BaTH yKOJIHKO IIO0CTOje TEXHIHYKH YCIIOBH.

CacraBHH JIe0 IIporpama je u CIHcaK MpojeKTHUX 3ajaraka. [Ipeyior je 1a uX yueHHUIH pajie Y MambHUM rpynaMa, Hajooske y mapoBiMa U 1a
UM ce JI0JieTie HajBHILE 10 jelHa TeMa 110 moiayrol)y jep Tpeba mpeaBuaeTH 1 YacoBe 3a MPE3CHTOBAE PE3yiITaTa paga Ha MPOjeKTHOj TEMH.

V HacTaBKy ce Hajase HEeKH IPE/UI03U Be3aHH 3a 00pajy npeiBUl)eHUX HACTAaBHUX TeMa.

1. EIEKTPOMATHETHU3AM

Beh no3nare mojMoBe Tpeda ajbe pa3BHjaTH U MOBE3MBATH MX Ca HOBUM IOjMOBUMA, (PU3MUKUM BeTHYMHAMA M 3aKOHUTOCTHMA KOjU CE KO-
pucTe 3a 00jallbekhe H pasyMeBambe eNeKTPOMArHeTHHX I10jaBa.

OGHOBHUTH 3HaHE KOj€ Cy YUCHHIHM CTEKIM O MarHETHUM I10jaBaMa y TOKY LIKOJIOBalba W MOBE3aTH ra ca HBUXOBUM HCKycTBOM. ObjacHUTH
3HaYaj MarHeTHOT ToJba 3eMibe. Jle(uHNUCATH MAarHETHY MHAYKIHjY U MarHeTHH (IyKC Ka0 BEKTOPCKY U CKAJIapHY BEJIMYHHY KOjHMa OIHCYjeMO
MarHeTHo moJee. JleMoHcTpauujoM u objammereM EpcrenoBor ormiena 00jaCHUTH CTBapame MAarHETHOT I0Jba OKO CTPYjHHMX MpoBoiHuKa. Ha
OCHOBY OBOT MpPUHIMIA O00jaCHUTH paj eleKTpoMarHera. YIO3HATH YYECHHKE ca Pa3HOBPCHHM IIpHMeHaMma enekrpomarHera. OGjacHUTH 3aBH-
cHocT JIOpEHIIOBE CHIIe OJ] KOIMYMHE HAeIeKTpUCamba 1 Op31HE YeCTHIe Kao U OJf MarHeTHE MHAYKIIMje y Clydajy npaBor yria u3mel)y MaraetHe
uHAyKIMje u Op3une yectuie. O0jacHUTH KOpUIIhelke AMIIEPOBE CUIIE KOJ eNEKTPOMOTOpa. JIeMOHCTpPAIMjOM YBECTH TOjaM €JICKTPOMAarHeTHE
unaykuuje. HaBectr pasnuke usmely jeqHocMepHe U HaU3MEHUYHE CTPYje U MPEACTaBUTH KapaKTepHCTHKE Hau3MeHn4He cTpyje. HarmacuTu pa-
3MHKY u3Mel)y TpeHyTHe U e(peKTHBHE BpEIHOCTH HAIIOHA U jaunHe HAaM3MEHUYHE eNICKTPUYHE CTpYje.

IToceGHO AUCKYTOBATH MOjaM CHare KoJi Hau3MEHUYHE CTPYje U IPEHOCa eIeKTPHYHE SHEepruje Ha JajbuHy UcTHYyhH IPEeaHOCTH yrnoTpede
HaM3MEHUYHE y OJJHOCY Ha jeTHOCMEPHY CTPY]y.

YV HacTaBHOM IpolLecy MOTPEOHO je OMOryhnTH CBaKOM YUSHHKY Ja TEOPHjCKe cajipiKaje M3 OBHX 00IacTH, Kaj rof je To moryhe, y4u Kpo3
eKCIIepUMEHTAIHH pajl. EjxexTpoMarneTisam y ToM Nomieay npyxa Besuke MoryhHocTH. MHOTe eJeKTpoMarHeTHe 1ojaBe MOry ce IeMOHCTPHpa-
T (JIneuje MaraeTHor nosba (momohy reo3meHux ommubaka). Epcrenos omen. JlenoBame MarHeTHOT 1oJba Ha paM ca CTPYjOM.).

HacraBy Tpe6a mmanuparu na Oyne eduxacaH ¥ parioHaIaH IpoIec y KOMe Cy 3aCTYIUbEHE Pa3IniuTe MeToe ¥ OOJIHIH paja, IITo AOTPH-
HOCH J1a Y4eHHUIH OyJly aKTUBHY Y4ECHHULY 00pPa30BHOT IpoIieca.

V300p 3aaraka, Kako pauyHCKHX, TAKO ¥ KBAIMTAaTHBHUX j€ BEIUKH U MOTy Jia Oyly WIycTpalija IpakTHiHe NpuMeHe. EnexrpomarnetHa
MHAYKIHja UMa IPHUMEHY Y eJICKTPOTEXHUIH (TeHepaTop Hau3MEHHYHE CTPYje pajyl Ha MPUHIMITY eJICKTPOMArHeTHEe HHAYKIHje).

VY TOKy OBHX 4acoBa Ce MOTY peaji30BaTh AEMOHCTPALMOHHU OIS, IPUKa3aTH CUMYIalije, 00pa3oBHU (UIMOBH y 3aBHCHOCTH O] TOTa
IITA je Ha pacroyaramky HACTABHUIIMMA Y IIIKOJIaMa.

Y okBHpY OBe TeMe MpelIaxe Ce jefaH yac 3a peanusanujy Jadoparopujcke BexOe: OnpehuBame XOPH30HTAIHE KOMIIOHEHTE MarHeTHOT
oJba 3emibe.

2. OCHMJIALIMJE U TAJTACHU

TloueTHu caapiKaju UMajy 3a LIJb Ja Ce YUCHHIH YII03Hajy ca OCHOBHHM II0jMOBHMMA U BEIMYMHAMa KOjHMa CE OIHKCYje XapMOHH]CKO OCIIU-
JIOBam-€, Ca MOCEOHNM HATJIACKOM Ha TO J1a je YCBOJEHOCT OBUX CalprKaja Kol YUeHHUKa, YCIIOB 3a ONMCHBAE, Pa3yMEBambEe M aHAJIM3Y 110jaBa IOBE-
3aHHMX Ca MEXaHUYKHM M CJICKTPOMArHeTHHM TanacuMa. Y TOKY OBHX 4acoBa C€ MOTY pealn30BaTu JeMoHcTpaionn omtenu (OcumioBatme Tera
Ha ONpy3H. 3aBHCHOCT IIEPHOZA O Mace Teja U off Koe(HIMjeHTa eIaCTHYHOCTH Onpyre. MaTeMaTHuKo KIaTHO. 3aBUCHOCT HEPHOZA O Ay)XKHHE
KiaTHa). HacTaBHHK MOXe MpUKa3aTH pasinuiTe CUMYNalije 1 aHUMalHje KojuMa ce 00jallibaBajy OCIUIATOPHE MojaBe.

TToBe3aTi OCHOBHE KapaKTEPUCTHKE OCLMJIATOPHOT M TaJaCHOT KpeTama. JeHOCTABHUM OIIeANMA JICMOHCTPHPATH HACTAHAK MEXaHMYKUX
tanaca. O0jaCHUTH OCHOBHE KapaKTEPHCTUKE TaJaCHOT KpeTama M Je()HHHCATH BEJIMYMHE KOjIMa OmucyjeMo Tajace. HaBectn OCHOBHE Kapak-
TepPUCTUKE TPAHCBEP3aJIHUX U JIOHIUTYIHHAIHUX Tajgaca 6e3 HaBohema (GopMyia 3a Op3uHe TpaHCBEP3aTHMX U JIOHTUTYAUHAIHHUX Tajaca y pa-
3JIMYUTHM CpeiMHaMa (caMo OCHOBHE (hopMyrie). AHAIN3UPATH KapaKTEPUCTUKE 3By4YHOI Tajlaca, OCHOBHE KapaKTEPUCTHKE NPUjeMHHUKA 3ByKa U
JIMCKYTOBATH Ca yYEHMIMMa O IITETHOM yTHLAjy Oyke, Kao ¥ 0 Mepama 3aiuTute. HaBecTH OCHOBHE KapaKTepHCTUKE HH(Pa3ByKa U YATpa3ByKa,
IITETHO JIejCTBO 1 puMeHy. O0jaCHUTH OCHOBHE KapaKTEPHCTHKE EICKTPOMArHETHUX Tajlaca opeaehin ux ca MeXaHHYKUM. Y OKBHPY JHCKyCHje
0 CIIEKTpY, UcTalin 0COOKHE MOjeJMHIX BPCTA SJCKTPOMArHETHHX Tajlaca i HAIIACUTH HHXOBY YIIOTY Y CBAKOIHEBHOM )KHBOTY.

OGjacHUTH 3aKOHE 0/101jarba U TpenaMara. JJUCKyTOBaTH ca yueHHIMMa O rojaBama (haraMoprase M J{yre, Ha OCHOBY 3Hamba KOja Cy CTEKIN
U3 onTHKe. FI3BOMUTH jeJHOCTABHE ICMOHCTPALIOHE OIVIe/e: pasiarambe Oelie CBETIIOCTH Ha CHeKTap (CTakiIeHa Mpu3Ma), pejiaMarbe CBETIIOCTH,
onbujame CBETIOCTH (ONTHKA Ha MarHETHOj TaOH, ONITHYKA KITyIa).



Ipu u3paan padyHCKHX 3a7aTaka GoKyc je Ha IPOBEPH OCHOBHOT HHBOA 3HAHa OJHOCHO J1a JM YYEHHK pellaBa jeJHOCTaBHHjE PadyHCKe
3aJiaTke MpuMemYjyhu OCHOBHE (opMyIie U 3akoHe Koju hie My omoryhutu pasymeBame cieaehux tema.

VY okBHpY OBE TeMe MpeIIoKEHA je U peann3anyja Jaboparopujcke BexoOe: OnpehuBame yop3ama 3eMIbHHE TeKE MOMOLY MaTeMaTHIKOT
KJIaTHA.

3. PU3UKA MUKPOCBETA

Viio3HaTH y4eHHKe ca YeCTHYHOM MPHPOJOM CBETIIOCTH U YIIOPEAUTH je ca HEHOM TalaCHOM HPHPOIOM Ca KOjOM Cy CE YIO3HAIU Y HpeT-
xoHOj Temu. HaBecTr nojaBe kojuma ce JoKasyje YeCTHYHa IPUPOa CBETIIOCTH OHOCHO MOCcTojame (oToHa: GoToedekar, IPUTHCAK CBETIOCTH.
dotoederar kao 10jaBy 00jaCHUTH ca aclekTa 3aKoHa OJprKarba eHEeprHje M MPe/CTAaBUTH KapaKTepHCTHYHE BEMYMHE (3aKOYHM HAIlOH, CTPYja
3acuhiema, IpBEHa TPaHUIIA) Kao (QyHKIUje (pEeKBEHIMje W WHTEH3UTETA CBETIOCTH. [10ceOHYy Makiy MOCBETUTH NEMOHCTPALUH U MPUMCHU
¢doroedekra (porohenuje, dporocensopu, horomyntumnkaropy, ypehaju 3a HohHo ocMmarpame). YueHnke Tpeba yKpaTko YIO3HATH Ca OCHOB-
HHUM ocobuHaMa PasepdomoBor Mozena aToma, Kao U ca BeropuM Hegocranuma. Ipeacrasuta bopoB Mozen atoma kao nobospirame Pagedop-
JOBOL. YBohemeM eneMeHaTa KBaHTHE (u3uke mpeko bopoBux mocrynara npesasuljenu cy Hemocranu PanedopmoBor Mozena U 00jalllbeHd Cy
CTaOMJIHOCT aToMa M JIMHUJjCKU CIIeKTap BOJOHMKOBOr atoma. Ha ocHoBy BopoBux mocrynara ofjacHuTH npernase u3Mely eIeKTPOHCKHMX HUBOA.
IMomenyTH HemocTaTke BopoBOr Mozena 1 HAIIOMEHYTH Jla C€ Ta4yHO OIMMCHBAKE aToMa A00Hja er3aKTHOM IPUMEHOM 3aKOHA KBAHTHE MEXaHHKE.
JIMCKYTOBaTH ca YYCHHLMMA O NPHMEHH PEHITEHCKOT M JIACEPCKOT 3padyeiha, aldi M O MOrylieM INTETHOM JAeNoBamy M 3amTHTH. OOHOBUTH U
HPOIyONTH 3HaHE O CacTaBy U 0COOMHAMa aTOMCKOT je3rpa Koje y4eHMIM UMajy U3 OCHOBHE Likose. Onmucati 0CHOBHE 0COOMHE jake HyKJIeapHe
cunie. O0jacHUTH MOjMOBE Je(PEeKT Mace M SHEpruja Be3e U MoBe3aTH ux ca ctabumHorihy jesrpa. O0jacHUTH 0COOMHE U MPOTOPHOCT anda, OeTa u
rama 3padera. YIIO3HaTH YUCHHUKE ca IOjMOBHMA IIPUPOIHA U BEIITa4Ka PaJHOaKTUBHOCT. Y OKBUPY oOpane HykieapHe ducuje u dysuje moceod-
HO ucrah aKTyesHe npoodieMe y eHepreTUIM U 3aIUTUTH YOBEKOBE OKoMHE. M3y3eTHO je BaKHO Jia y4EHHUIN YIIO3Hajy MpoLece KOjU Cy MOoCIIe1-
ja MHTEPAKIHje PaJHOaKTHBHOL 3payerha ca CYIICTAHILI]OM U Ca HAYMHIMA 3alITHTE O] PaJAHOaKTHBHOT 3padyckha.

HacraBy Tpeba miaHupars aa Oyne edukacaH M paliioHaIaH NPOLeC y KOMe Cy 3aCTYIUbEHE Pa3IMYuTe METO/Ie U OONMIM paja, IITO JONpPH-
HOCH J1a Y4eHHULH OyJly aKTUBHY Y4ECHHULM 00pPa30BHOT Ipolieca.

V TOKy OBHX 4acoBa C€ MOTY pEajM30BaTH JACMOHCTPALMOHHU OINICIH, IPUKA3aTH CUMYIalije, 00pa3oBHU (UIMOBH y 3aBHCHOCTH O] TOTa
IITa je Ha pacroyiaraky HACTABHUIINMA Y IITIKOJaMa.

V okBHpY OBe TeMe NpeAIoKeHa je u peaiusaiuja Jadoparopujcke Bexxoe: OnpeljuBame yraone AUBEpreHiije JacepCKor CHOIA.

4. YBOJ Y ACTPOHOMMWJY

V okBUpY calpkaja M3 aCTPOHOMHMje y4eHHIHU Tpeba ha ce yrno3Hajy ca HeHHM OCHOBaMa Kao IITO Cy CIEKTap 3paycrma HeOCCKHX Telna,
(u3MUKe KapaKTePUCTUKE U THIIOBH 3Be3/1a, Kapakrepuctuke mupHor Cynua n CyHnuesor cuctema. Tpeba 00jacCHUTH CBOjCTBa ITaHETa 3eMJBUHOT
THIIA, Ka0 ¥ TaCHUX JUHOBA U eBouynujy CyHueBor cuctema. O0jacHUTH I0jaM TaJlaKCHje W OCHOBHE OCOOMHE Hallle rajakcHje, Kao U IOJIOKaj
CyHYeBOr cucTeMa y 10j. 3ajeIHO ca OBUM CajipyKajuMa y3 NMPUMEHY CTCUCHHX 3Haba U3 APYrHX NMPUPOJHUX HayKa YYCHHLH Tpeda Ja CTEKHY
CaBpeMEHy CJIMKY BaCHOHE. Y HAaCTaBH aCTPOHOMH]E MOXKEJbHO je KOPUCTUTH CaJprKaje ca HHTEpHeTa.

III. TTIPAREE 1 BPEJHOBABE HACTABE U YUEA

V HacTaBU OpHjEHTHCAHO] Ha JOCTH3amhE UCXOa BPEIHY]y Ce OCTBApEHHM HMBO NOCTHrHYNa M HaIpeloBambe TOKOM Ipoleca yuemwa. [la ou
BpEAHOBame OMII0 00jeKTHBHO U Y QYyHKLHjU yUea, TOTpeOHo je Aa Oyae yckialjeHo ca mpHHIMIHMA olembrBama ([IpaBHIHMK O OLCHUBABY Y
CPEEH0] LIKOJIH).

HacTaBHUK je Ay)aH 1a KOHTHHYHPAHO MPaTH paJi CBAKOT' Y4CHUKA KPO3 HEIPEKUTHO IIPOBEPaBatbe BEIOBHX YCBOjCHUX 3HaMa, CTCUCHHX Ha
OCHOBY CBUX OOJIMKa HACTaBE: ICMOHCTPALMOHNX OIVIe]ia, Ipe/laBama, pellaBamba KBAHTUTATUBHAX M KBAJIUTATUBHUX 3a/1aTaKa, JJab0paToOpHjCKHUX
BEXKOM, CeMHHAPCKHX PAJIOBa U MPOjeKaTta...

V cBakoM paspeny Tpeba KOHTHHYHPAHO MIPOBEpaBaTH M BPEIHOBATH KOMIICTCHIIMjE (3Hama, BEIITHHE U CTABOBE) YUCHHUKA MOMONY ycMeHOr
UCIHMTHBAaA, KPATKUX IIMCMEHNX MIPOBEPA, TECTOBA Ha Kpajy Behux IeinHa, KOHTPOIHHUX PAdYyHCKHMX BEXOH M MPOBEPOM EKCIIEPUMEHTAIHUX Be-
wtrHa. HacraBHuK TpeGa a oMoryhin yueHHIMMA [1a HCKaXy alTepHATHBHA pelierha NpobiieMa, HHOBATUBHOCT M KPUTHYKO MHIIUBEHE U Ja TO
aJIeKBaTHO BpEJIHYje.

Ha moueTky mikoscke roguHe notpedHo je crpoBecTd HHUIMjanHu TecT. OBaj TECT je MHCTPYMEHT MpOBepe Ipe3Hamba U MOTeHIHjala yie-
Huka. Ha kpajy mikoicke roxmuHe, Takohje, Tpeba CIpOBECTH TECT CHCTEMATH3allMje IpajuBa U MPOBEPUTH HUBO MOCTUrHYha ydeHHKa W CTEleH
OCTBapeHOCTH 00PAa30BHHUX CTaHAAP/A.

Ha3us npeamera: OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAILE OBPA3OBHO-BACIIMTHOI' PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky
1 111 37 148
11 105 35 140

2. IN/bEBU YUEIbA:

— Yno3HaBame ca OCHOBHUM I10jMOBHMA M3 00JIaCTH €JIEKTPOCTATHKE, jeTHOCMEPHHX CTPYja U eIeKTPOMarHeTH3Ma;
— Yno3HaBame ca OCHOBHUM II0jMOBHMA M3 00JIaCTH HAaM3MEHUYHHX CTPYja U Be3a elneMeHara

— Yno3HaBame ca OCHOBHUM II0jMOBHMMA y 00IAaCTH CIPETHYTUX U OCIMIATOPHUX KOJA, Ka0 U TpaHC(HOpMAaTopa;

— Ocnoco6JpaBambe 3a 00aBJbakbe MEPEHa aMIIPEMETPOM, BOITMETPOM, BATMETPOM U OCLIMIIOCKOIIOM;

— Ocnoco6paBame 3a IPaKTHYHY [IPOBEPY 110jaBa U 3aKOHA U3 00JIaCTH eJIEKTPOTEXHUKE.

— PazBujame ciocoOHOCTH M BEMITHHA 32 IPUMEHY 3Hamba U3 ENEeKTPOTEXHHUKE Y CTPYIIH;

— Pa3Bujame npaBrITHOT OZHOCA YUSHHUKA IIpeMa 3allTHTH, OOHOBH U yHanpelemy )KHUBOTHE CPEANHE;



3. HABUBU TEMA, UCXOJAU YUEA, IPENIOPYYEHU CAJAPXKAJA U K/bYUYHHU TIOJMOBHU CAJIPKAJA

Pazpen: IIpeu

* U3pavyyHa KanauuTUBHOCT MJI0YaCTOr KOHAEH3aTopa;

* U3pavdyHa CKBHBAJICHTHY KallallUTUBHOCT PEAHEC, MMAapaJICIIHE 1
MEIIOBUTE BE3¢ KOHJICH3aTOPa;

* M3padyHa I10jelMHAYHE HAIIOHE KOJI PEJIHE, [TapajieliHe 1
MEILIOBUTE BE3¢ KOHCH3ATOPA;

* U3pavyHa KOJIMYMHE HACJICKTPHUCamkha KOHACH3aTOpa KO pEAHE,
HapajielIHe ¥ MEIIOBHTE BE3€ KOHJICH3aTopa;

* M3payyHa eJIeKTPOCTATHYKY SHEPIHjy KOH/ICH3aTOpa;

* U3padyHa pelaTUBHY U allCOIyTHY TPELIKy Mepemba;

* 00paj ¥ TyMa4u pe3ynTare Mepema,

* IGMOHCTpPHPA NOHAIIAME HACTEKTPUCAHNX Tella;

* ICMOHCTpPHPA IyHEEb¢ H IPaKECHE KOHICH3aTopa;

* YHOpEeAX U3MEepeHy eKBUBAJICHTHY KallallUTHBHOCT Be3a
KOHJZICH3aTOpa ca U3pavyHaToOM;

* IPUMEHH Mepe 3alITHTE Ha pajy y JabopaTopuju;

TEMA ncxoau NPENNIOPYYEHHU CAIPKAJH / KJbYYHU ITIOJMOBH CAIPKA.
TTo 3aBprueTKy TeMe ydeHHK hie OUTH y cTamby 1a:

* ynotpe6H OCHOBHE U U3BEJICHE MEPHE jEMHULIS; TTojam jemuuuia. MehyHaponH! CHCTEM jeMHUIIA;

* Ie(MHUIIIEC OCHOBHA U EJIEKTPUYHA CBOjCTBA MaTepuje Crpykrypa Marepuje (IPOBOIHHUILH, HOTYTPOBOAHUIN H H30/IATOPH);

* 00jacHH 10jMOBE: [I0jaM EJICKTPHULUTETA, KOMIMYHHA Haenekrpucano teino (1ojaM M KOJIMYMHA HACNICKTPUCAbA);
CJIEKTPHIUTETA, HACICKTPUCAHO TEJIO; KynoHoB 3aKoH;

* U3padyHa CHTy n3Mel)y Ba M BHIIE HACICKTPUCAHUX Tena | EnekTpudHo mosbe (rpapuuko NpencTaBibarbe elNeKTPUIHOL 110ba, janHa 110Jba
kopuctehn KyinoHOB 3aKoH; YCaMJBEHOT Ta4KaCTOT HACIEKTPHCAha, XOMOTCHO EICKTPHYHO [0JbE, BEKTOP

* OJIpe/Iv CHITY KOja JielTyje Ha TA4KacTO HAeIeKTPUCAHO TeI0 Yy | €IeKTPUYHOT 1107ba);
OKOJIMHHM JAPYTHX TaYKACTHX HACICKTPUCAHUX TeIa; Cuie y eleKTPUYHOM T10JbY;

* U3padyHa MHTCH3UTET BEKTOPA jauMHE CICKTPUIHOT 110Jba; EnexTpuyny HOTEHIUja H CICKTPHYHH HAIIOH;

* rpa)MUKN IPUKaXe BEKTOP CJICKTPHYHOT [10Jba Y HEKOj Tadku | Pax cuita y enekrpudHoM mossy;
1osba y3 o0jalImermbe IMonapu3anuja ANENCKTPUKA;

* 00jacHH 10jaM TOTEHIHjana U HAllOHa; KanauuTHBHOCT ycaMIbeHOT IIPOBOJHHKA;

* U3padyHa MOTCHIMjaJl TauKe y SICKTPUIHOM [10JbY U HAIIOH KananuTuBHOCT KoHJeH3aTOpa (I10jaM KOHJIEH3aTopa, KalaluTHBHOCT II04acTor
u3mely /iBe Tauke; KOHZeH3aTopa, ontepehnBame KOHAEH3aTOPa, MPO0OOj ANUENEKTPHKA, BPCTE

* 00jacHHM HoNapU3aIHjy u MpoOoj INENEKTPHKA; KOHJIEH3aTopa);

Enexrpocrarnka * 00jacHH M0jaM KalalUuTHBHOCTY; Besname KOHIEH3aTOpa (PEHO, MapajeTHO ¥ MENIOBHTO BE3MBAmhE KOHICH3aTOPa).

EnexrpocTaTnyka eHepruja KoHIeH3aTopa

BEXXBE

Vio3HaBame ca 1abOpaTOpHjCKOM OIPEMOM H HHCTPYMEHTHMA;

Knacudukanuja MepHuX rpeliaka, Ta9HOCT MEpema M 00pajia pe3ysiTaTa Meperha;
Haenexrpucano teno;

KOHL[CHS&TOPI/I, MYBCHE U MMPAKHBCHE,

BesuBarme KOHICH3aTOPA.

KibyuHu nojmoBu: HaenekTpucaHo teso, KyloHOB 3aKOH, €JIeKTPUYHO 110JbE, CHIIE
Y €JIEKTPUYHOM II0JbY, CICKTPUIHU HOTeHHP[jaII U CJICKTPUYHHU HAlIOH, KOHJACH3aTOopP,
peHa Be3e eleMeHara, napajeliHa Be3a eJIeMeHara

JegnocmepHe cTpyje

* neduHuILe jeTHOCMEPHY CTPYjy U IIOBE3aHe 110jMOBe (IIO3UTHBHA
¥ HETaTHBHA CTPYja, PU3NUKK U TEXHUUKH CMep CTpyje);

* U3padyHa jaduHy CTpyje M I'yCTHHY CTpYje;

* U3padyHa eleKTPHYHY OTIIOPHOCT H MPOBOIHOCT;

* HaBeJIe BPCTE OTIIOPHHKA;

* U3padyHa eKBUBAJICHTHY OTIIOPHOCT Pa3IMUUTHX BE3a
OTIIOPHHKA,;

* npuMerbyje OMOB 3aKOH;

« npumetbyje [psu Kupxohos 3axom;

« o6jacHu 1lynoB 3akoH;

* u3padyHa cHary u paz nomohy IlynoBor 3akoHa;

* ie(pMHHIIIE eITEKTPUYHO KOJIO M YCIIOB J1a y KOy TIPOTHYE CTPYja;

* 00jacHH eJIEMEHTE ENEKTPHYHOT KOJa;

* 00jacHH €IEKTPOMOTOPHY CHITy TeHepaTopa;

* 00jacHH MOCTYIIKE Meperba CTPyje, HAllOHa, OTIIOPa, CHAre i
pana;

* OIHIIE PEKUME Pajia FeHepaTopa;

* pelaBsa IpOCTa KOJia ¢a PeaJHuM [eHEepaTopoM IoMohy
yormmreHor OMOBOT 3aKOHa;

* U3padyHa CHary reHepaTopa 1 CHary IpHjeMHHKa;

* pelaBa pa3IUdUTe Be3e IeHepaTopa;

* nedHHUIIE CTPYjHH TEHEPaTOP;

* IpeTBapa CTPYjHU IeHEPaTop Y HAIOHCKH U OOPHYTO;

* OJIpe/I CKBHBAJICHTHH HAIIOHCKHU TEHEPaTop;

« npumetbyje JIpyru Kupxogos 3akoH;

* Of[pe/IM HAIOH u3Mel)y JiBe Tauke y Kouy;

* Of[pey MOTEHLUHjalIe Y KOIIy;

* HaIHIIE CHCTEM je[IHAYHHA 32 PELIaBabe CIOKEHOT KOJIa;

* pelaBa CI0XKEHO KOJIO ca JiBe KOHTYPE JUPEKTHOM MPHMEHOM
IIpsor u pyror Kupxodosor 3akoHa;

* pelaBa CI0XKeHa Kol PEeTBApambeM CTPYjHOT reHeparopa y
HAIIOHCKH H 00PHYTO;

* oGjacHu npuHIHIIe TeBEeHCHOBE TEOpeMe;

* HABOJM ONACHOCTH OJI CTPYJHOT yapa U Mepe Koje ce
Tpey3uMajy;

« HaBoJM Mepe Oe30enHoCTH Y T1abopaTopuju;

* puMetbyje Mepe 6e30eHOCTH Y 1abopaTopHju;

* ynorpe6JbaBa MEpHE aHATIOTHE M JUTUTAIIHE HHCTPYMEHTE
(ammepmeTap, BOITMETAp, OMMETAp, BaTMETap);

* M3MepHU CKBHBAICHTHY OTIIOPHOCT Pa3iIHYNTHX BE3a
OTIIOPHHKA,;

* KacuduKyje OTIOPHHUK peMa TeMIICPaTyPHHM
Koe(HUIHjeHTHMA Ha OCHOBY MEpeEba U M3padyHaBamba

* M3MEPHU HAIOH, CTPYjy U CICKTPHYHH OTIIOP Y KOIIY;

* U3MEpPU CHAry y Kolly;

* nposepr OMOB 3aKOH;

« npoBepw IIpsu u dpyru Kupxodos 3akoH;

* U3MepH eIEKTPOMOTOPHY CHILy, HAIlOH Ha ontepeheHoM
TeHepaTopy M YHYTpAIliby OTIOPHOCT FeHepaTopa;

* yIIOpeny U3MepeHe BPEIHOCTH HAIlOHA, CTPYje H OTIOPHOCTH
ca M3padyHaTHM;

* YIOPEaHN U3MEPEHE BPEAHOCTH CTPYja M HAIIOHA Y CII0XKECHOM
KOJTy ca M3padyHaTHM WK ofpeljeHnM momMohy nporpama 3a
CHMYJIaLujy;

ITojaM jeqHOCMEpHE eIEKTPHYHE CTPYje (IejcTBa eIEKTPHYHE CTPYje, jaynHa U TyCTHHA
CIICKTPUYHE CTpYje);

TTojam eeKTPUYHOT KOJIA U HETOBH eIIeMEHTH (CJICKTPHYHH TeHepaTop,
€JIEKTPOMOTOPHA CHJIa [EHEPaTOpa, IPHjEeMHHUK, IPEKU a4, IPOBOAHHULIH);

OTnopHHIM (E1EKTPHYHA OTIIOPHOCT, OTIOPHOCT MPOBOAHUKA, 3aBHCHOCT OTIIOPHOCTH
OJ1 TeMeriepaType, eIeKTPUYHA IPOBOIHOCT);

OMOB 3aK0H (pedepeHTHH CMep CTPYje U HaloHa);

Mepeme cTpyje 1 HaroHa;

TIpBu Kupxodos 3akon;

IIynos 3akoH;

EnexTpuuny paji ¥ eJeKTpHYHA CHara. Mepere eleKTpHyHe CHare;

PerraBame mpocTor Kojia ca peaHuM FeHepaTopoM;

CHara reseparopa, cHara InpujeMHHKa, KOe(UIMjeHT KOPUCHOT ejCTBa TeHepaTopa;
Pexxnmu pajia reHepatopa (peKuM IpasHOT X0J1a, KPaTKor croja, ontepeherma 1 pexkimM
MaKCHMaJIHe KOPHCHE CHare);

Hamnoncku reneparop (peziHa ¥ IapaeiHa Be3a IeHepaTopa, eKBHBAICHTHH [eHEepaTop);
CrpyjHu reHepatop (WAeanaH U peanaH CTPYjHH TeHepaTop);

TIperBapame CTpyjHOT TeHepaTopa y HaOHCKH U 0OPHYTO;

BesuBame 0TopHUKa (PEIHO, MapasieHO 1 MELIOBHTO BE3HUBAMHE OTIIOPHUKA);
VYorurenn OMOB 3aKoH (pelaBatbe Koja nomohy yormresor OMOBOT 3aKoHa);

Jpyru Kupxodos 3akoH (1ojam CI0XKEHOT €IeKTPUYHOT Ko, AeduHuiumja pyror
Kupxodosor 3akoHa, onpehuBame HaroHa H3Mel)y aBe Tauke y Koy, oapehuBame
MOTEHIUjaa y Koiy);

ExBHBaJICHTHH HAIlOHCKH F€HEPaTop

Pemapame cinoxeHnX Koia.

TeBenenosa Teopema.

BEXXBE

Mepe 6e36enHOCTH y 1a00PATOPUjH U OMIACHOCT O CTPYJHOT yaapa
VYno3HaBame ca MEPHOM OIIPEMOM M HHCTPYMEHTHMA.
Kopurheme aHaJIOTHOT M JTUTUTATHOM MEPHOT HHCTPYMEHTA;
Bese ornopHuka, 3aBUCHOCT OTHOPHOCTH OJ] TEMIIEpaType.
Mepeme HaloHa, CTPyje U CICKTPHYHOT OTIOPA;

Mepeme cHare;

OMOB 3aKOH;

TIpsu u dpyru Kupxodos 3akoH;

Mepema Ha reHepaTopuMa;

Mepeme cTpyja 1 HAllOHA y CIOKEHOM KOy

Kiby4HH NOjMOBH: jeTHOCMEpHA €EKTPHYHA CTPYja, OTHOpHUIM, OMOB 3aKoH, ITymoB
3akoH, [IpBu u pyru Kupxogos 3akon




EJIeKTpOMaI‘HeTPBaM

* 00jacHH 10jaM Maruera, MarHeTHOT 0Jba;

* rpa)MUKU IPEICTABH MATHETHO HOJBE;

* 00jacHH MarHeTHa CBOjCTBA MaTepH;je;

* HaBeJIe IOZe)Ty MaTepHjaia y OJJHOCY Ha MarHeTHa CBOjCTBA;

* Of[pe/M IpaBall, CMep ¥ HHTCH3UTET BEKTOpa MarHeTHE
HHYKIHje U BEKTOPA jaYNHE MArHETHOT [0Jba y OKOJMHA
MPaBOJIMHU]CKOT [IPOBOJIHUKA Ca CTPYjOM;

* o0jacHM MarHeTHY MHIYKIIM]Y Y HaBOjKY, HAMOTajy (Kajiema) u
Topycy y3 onpehuBame mbeHor cMepa;

* o0jacHu MarHehemwe GepoMarHeTHUX MaTepujajia i MarHeTHU
XUCTEPE3HUC;

* neuHMIIE MarHEeTHH (ITyKC;

* 00jacHH MarHeTHO Koo 1 Kar-X0oInKHHCOHOB 3aKOH;

* U3padyHa BEINYUHE BE3aHE 32 MATHETHO KOJIO;

* objacHu n u3padyHa JIOPEHIIOBY, CIEKTPOMArHETHY U
€JICKTPOJIMHAMUYKY CHILy Y3 ofpehuBarmbe BUXOBOT CMepa;

« o6jacHu dapasiejeB 3aK0H U BETOBY MIPUMEHY KOJ
MPABOJIMHMU]CKOT [IPOBOIHMKA, HABOjKA M HAMOTaja y
MAarHeTHOM I0JbY;

* OfIpe/IM CMep UHIYKOBaHE CIEKTPOMOTOPHE CUIIE;

* 06jacHH IIPHHIKII pajJia TeHEpaTopa jeAHOCMEpHe CTpyje;

* 00jacHH IPHHIMII Pajia eICKTPOMOTOPA jeIHOCMEPHE CTPYje;

* neHHMUIIC HHIYKTHBHOCT KaJleMa;

* 00jacHN CaMOMHIYKIH]Y U U3padyHa HHAYKTHBHOCT HAMOTAja;

* o0jacHH y3ajaMHy HHAYKIH]Y;

« 00jacHM MIPUHLMI paja TpaHchopmaTopa;

* 00jacHH BPTIOXKHE CTpYje;

* pelaBa 3aJaTke U3 00NaCTH eICKTPOMATHeTH3MA;

* [IOKaX€ y3ajaMHO J¢jCTBO MarHeTa, MarHeTa i MeKkor raoxkba,
Kao M CJICKTPOMAarHeTa;

* U3MepU HHIYKTHBHOCT KajeMa,

* M3BOJM 3aKJbYUKE O IPOMCHH HHIYKTUBHOCTH Y 3aBHCHOCTH
ol IpoMeHe Opoja HaBoja, TUMEH3Hja U je3rpa;

* MIOKaKe IpHMepe CaMOUHAYKIIMje U 00jacHU puMepe U3
mpaxce.

Tlojam MarHeTHOT 110Jba (110jaM U BPCTE MarHeTa);

T'paduuko npeacTaBibamke MArHETHOT MOJba;

MarseTHa cBOjcTBa MaTepHje (MarHeTHa nepMeabHITHOCT, BPCTE MarHETHHX
Marepujaia);

MarHeTHa HHIYKIH]a;

Buo — CaBapoB 3akoH (BEKTOp MarHeTHE MH/YKIHje H BEKTOP MarHETHOT 10Jba);
AMIIEpOB 3aKOH (MarHEeTHO 110Jbe MPABOIMHU]CKOT POBOANKA, MATHETHO I10Jb¢ HABOjKa
U HAMOTaja);

Marneheme GpepomMarHeTHIX MaTepHjaa;

MarseTHu XucTepesuc;

dryke BeKTOpa MarHeTHe HHAYKIHje.

MarnetHo kos10. Kan-XonKHHCOHOB 3aKO0H;

JlopeHuosa cuia

EnexrpomarnetHa cuia (IojaM eleKTpOMarHeTHe Cuie, oapehuBame BeKTopa
€JICKTPOMArHEeTHE CHIIE);

Enexrponnnamuuka cuia (y3ajaMHO J€JI0BakbE 1Ba IIPOBOJHUKA Ca CTPYjOM,
ozpehuBame BEKTOpa eNEeKTPOAHHAMUYKE CHIIE);

HaBojak 1 HAMOTaj y MarHETHOM II0JbY;

Enexrpomarnerna unaykiuja (Papazejes 3akoH, JIeHII0BO npaBuiio);
MHaykoBaHa €I€KTPOMOTOPHA CHJIA y HAMOTA]jy H TIPAaBOJHHHjCKOM IIPOBOAHHUKY, CMEP
HHJIYKOBaHE €MC);

Enexrpomotop jenHocMepHe CTpyje U reHepaTop jeAHOCMEpHE CTpyje;
WHIyKTHBHOCT KoJa (MHAYKTUBHOCT KaJleMa, 3aBUCHOCT MHIAYKTUBHOCTH 0J] Opoja
HaBOjaka, JMMEH3Hja U je3rpa);

EnexrpomoTopHa cuia caMOMHIyKLHje;

MelycobHa nnaykuuja;

Tpancdopmarop;

BprioxHe crpyje.

BEXKBE

MarHeTH u eJIeKTpOMAarHeTH;
Kanemosu;

EnexkrpomarteTHa HHAYKIHja.

K.Tl:y'-lHH l'leMOBl/l: MAar"He€THO I0Jb€, MAarHCTHA PIHL[yKL[I/Ija, AMHCPOB 3aKOH,
CJICKTPOMAarHeTHa cujia

Pazpen: Apyru

TEMA

HCXOIH
ITo 3aBpIeTKy TeMe ydeHuK fie OuTH y cTamy Ja:

NPENOPYYEHHU CAJIP)KAJH / KIbYYHHU TIOJMOBH CAJIP/KAJA

YBoa y HAN3MEHHYHe
cTpyje

* ONHIIE IMMPOU3BOALY HAM3MEHUYIHE CJIEKTPOMOTOPHE CHUIIE;

* feuHULIe TapaMeTpe HAaW3MEHHYHUX BEJINYHMHA;

* U3pavyHa BpEAHOCTH mapamMeTapa HAaN3MEHUYHHUX BECINYNHA,

* IpeCTaBu HAM3MCHUYHC BEJINIHHE l'[OMOhy BPEMCHCKHX
nujarpama, hasopa U KOMILIEKCHHX OpojeBa;

. caﬁnpa 1 Oay3uMa HAU3MECHUYHE BEIIUYNHE,

* U3MCPHU HaU3MCHUYHU HATlIOH U Cpr_]y AHAJIOTHUM H
JAUTATAJIHAM UHCTPYMEHTHUMA]

* IIOAECH OCUMJIOCKOII 32 MEPEHE HAU3MEHUYHOT HAIIOHA;

* U3MEpH MapamMeTpe HAaM3MECHUYHOT HallOHA OCIIMIIOCKOIIOM;

« u3mepu (asHy pasiKy JiBa HAIIOHA OCLIMIIOCKOIIOM;

Tlojam ¥ 3Ha4aj Han3MeHU4He cTpyje. JloOHjare MPoCTONEePHOINTHE EIEKTPOMOTOPHE
cuie. ['eHepaTop Han3MEHHYHE eJIeKTPOMOTOPHE CHIIE;

TTapameTpy HaU3MEHHYHMX BEIMUHHA (TPEHYTHA BPEAHOCT, aMILTMTY/a, eproaa, dasa
" royeTHa asa, yuectaHocT (GpekBeHIMja), KPY’KHA YUECTAHOCT, CPEIbA BPSIHOCT,
e(eKTHBHA BPEHOCT);

npeL[CTB.BIbaH:C HAaN3MCHUYHUX BEIMYUHA HOMOhy BPEMEHCKHUX J:[HjarpaMa;
TIpencrapipame HAM3MEHUYHKX BEIMYHHA ITOMONy (asopa;

TpesncraBibambe HAM3MEHUYHUX BeHYMHA 1TOMONy KOMILUIEKCHHX OpojeBa;

CaﬁupaH,e 1 O1y3UMamk€ HAN3MEHUYHUX BEIIMYNHA.

BEXBE:

Mepeme Han3MEHUYHOT HAIllOHA U CTPYje;

Mepeme napamerapa HaW3MEHHYHOT HaIIOHA OCITMIIOCKOIIOM;
Mepeme dasHe paziauke 1Ba HaMOHA OCLUIOCKOIIOM.

Kby4HH NOjMOBH: HAM3MEHHYHA CTPYja, aMIUIUTY/A, )EKTHBHA BPEIHOCT, IEPHO,
(dpexseHnuja/yuecranoct, hazop, Gaza

ExemeHTH y KOy
HaM3MEHHYHe CTpyje

* HaLpTa BpeMeHCKe U (hazopcke Aujarpame 3a HaloH U CTPYjy
y KOy Han3MEHHYHE CTPYje Y KOME Ce Halla3! jefaH Of
eJieMeHaTa: OTIHOPHHK, KaJleM WIIH KOHJIEH3aTop;

* U3padyHa KOMILICKCHE HMIIEJaHCEe elleMeHAaTa, PeaKTHBHE
OTIOPHOCTH KaJleMa M KOH/CH3aTopa;

* OITHILIC NTOHAIIAbE KaJleMa Y KOJTy jeJTHOCMEPHE M KOITy
HaU3MEHHYHE CTpYje;

* OITHILIC TTOHAIIAkE KOHACH3aTOpa Y KOy jeTHOCMEPHE CTpyje
Wy KOJIy Hau3MEHHYHE CTpYje;

* oxpeny (hasHU oMepaj HalloHa Ha CIEMEHTY y KOy
HaU3MEHHUYHE CTPYje Y OAHOCY Ha CTPYjy Koja IpoTHYe Kpo3
CJICMCHT;

* nedHHUIIE ¥ U3pAYyHABA CHATE 3a CIIEMEHTE Y KOy
HaM3MEHHYHE CTpyje;

« koprcTiH OMOB 3aKOH 3a €DEKTHBHE BPEIHOCTHU CTPYje U
HAIIOHA TIPHIINKOM PelllaBaba 3a/1aTaKa;

 xoprcTH OMOB 3aKOH 32 KOMILIEKCHE BPEIHOCTH CTpYje 1
HAIloHa TPUJIMKOM pelllaBarmba 3a/1aTaka;

* M3MepU HAaU3MEHUYHU HAIOH U CTPYjy aHAIOTHUM U
JIUTHTATHUM HHCTPYMCHTHMA;

* M3MepU Han3MCHUYHU HAIlOH Ha OTIIOPHUKY, KaJleMy U
KOHJICH3aTOPY OCIIHIIOCKOIIOM;

* U3MepU CHary;

* IPOBEPH OCHOBHE 3aKOHE €ICKTPOTEXHUKE MEPCHEM;

EnemenTu y koiy Hau3sMeHHUHE CTpYje;

OTHOPHHK y KOy HAaU3MEHHYHE CTPYje;

Kanewm y xomy jenHocMepHe cTpyje;

Kaem y koity Hau3MeHHUHE CTpyje. PeakTuBHa OTHOPHOCT Kajema;

Konzensarop y koiy jenHocMepHe CTpyje (ITyHBemhe U MPAKIEhe KOHIEH3aTopa);
Konnensarop y Koy Hau3MEHHYHE CTpyje. PeakTHBHA OTIOPHOCT KOH/ICH3aTOPa;
CHare y KoJIy HaU3MEHHYHE CTpYje (I10jaM TPeHYTHE, aKTHBHE, PEaKTUBHE U IIPUBUIHE
CcHare);

CHara y xoiy ca ornopaukoM. CHara y Koy ca kaineMoM. CHara y Koiy ca
KOHJICH3aTOPOM.

BEXBE:

Mepeme cTpyje 1 HalloHa y KOJIMMa Hau3MEHHYHE CTPYje aHAJOTHUM M AUTHUTATHUM
MCPHHUM HHCTPYMCHTHMaA;

Mepeme HalloHa Ha OTIIOPHHKY, KajleMy H KOHJICH3aTOPY OCIIHIIOCKOIIOM;

Mepeme cHare.

HpOBepa OCHOBHHX 3aKOHA CJICKTPOTEXHHUKE.

Kiby4HH HOjMOBH: OTIIOPHHUK, KaJIeM, KOHICH3aTOP, TPEHYTHA, aKTUBHA, PEAKTHBHA U
NpUBHIHA CHara




Bese esemMenara y Koy
HaM3MeHHYHe CTpYje

* HalpTa BpeMeHCKe M (hasopcKe AujarpaMe HaloHa M CTpyja
KOJI PE/IHHX BE3a;

* U3pavyHaBa NMIIEJIAHCY PEJHUX BE3a, BEH MOIYO U (a3Hu
yrao;

« kopucti OMOB 3aK0H 3a €()EKTUBHE U KOMILUICKHE BPETHOCTH
HaITloHa | CTpYja;

* U3padyHa HaIlOHe U CTPYjy KOJ pPelHe Be3e eleMeHaTa;

* u3padyHaBa (akTop CHare;

* neuHMIIE pEIHY PE30HAHCY U PE30OHAHTHY (DPEKBEHIIH]Y;

* U3payyHaBa PE30HAHTHY (PEKBEHIIH]Y;

* U3padyHaBa CHAare KOJ PeIHUX Be3a;

* neduHMIIE aMUTAHCY Y3 00jalImbermhe Kako ce OHa H3padyHa
13 MMIIE/[aHCe;

* HalpTa BpeMeHCKe U (pa3opcKe aujarpame HaroHa U cTpyja
KOJI TIapaJIe/IHAX Be3a;

* U3padyHa HaIOH M CTPYje KOJ HapajieiiHe Bee eIeMeHATa;

* U3padyHaBa CHAare KOJ MapalieIHiX Be3a,

* 00jacHHM 3Ha4aj M HA4HMH TIONpaBKe (paKTopa CHare;

* periiaBa Be3e eleMeHeTa TpaHchopMaIjoM U3 TPOyIIia y
3BE3/Ly U OOPHYTO.

* U3MepU HaW3MEHWYHM HAIlOH Ha eneMeHTuMa peanor RLC, RL
1 RC Kkoja oCHMIIOCKOIIOM H MYITHMETPOM;

« onpenu rpanuyny ydecranoct HO u BO dunrpa;

« nposepu Ipeu n Ipyru Knupxodosor 3akoH;

* u3Mepu GPEKBEHIIH]Y TUTHTATHUM (PEKBEHIIMETPOM;

* QHAJTH3HpA Pajl KOJIa MEPEEM CTPYje U HAIlOHA y3
ynopehupame ca Bpe[HOCTHMA KOje Cy I0OHjeHe padyHCKUM
myTeM;

* IPOBEpaBa OCHOBHE 3aKOHE CICKTPOTEXHIKE MEPEEEM CTPYje
1 HarloHa;

Penna Besa oTnopHuKa, Kajema U Konjensaropa. [Tojam umneznance. Tpoyrao
umneznance. OMOB 3aKOH y KOMILIEKCHOM 00Ky 3a penny RLC Besy. Penna pesonanca;
Pesna Be3a ornopHuKa 1 Kanema; KomrurekcHa nmmenanca. Tpoyrao nMrenance Koj
penue RL Bese;

PC}:[HB. BE3a OTIIOPHUKA U KOHZICH3aTOpa. KomruiekcHa UMIICOaHCa. Tpoyrao HUMIICTaHCE
xozt penne RC Bese;

HuckodpexBeHIHjCKH 1 BUCOKOYPEKBEHIM]CKH (IIITap — pelHa Be3a;

Cuare KO p€aHE BE€3€ OTIIOPHHUKA, KaJIeMa U KOHACH3aTopa. Tpoyrao cHare. CDElKTOp
CcHare;

CHare Kol pe/lHe Be3¢ OTIIOPHHKA U KaJleMa;

Cuare KO p€AHE BE€3€ OTIIOPHUKA U KOHACH3aTOPa;

TTapanenna Be3a npujemMunka. ITojam agmuTance;

ITapanenHa Be3a OTIOPHHKA, KalleMa M KoHJeH3aTopa. Tpoyrao aaMuTaHcH;
HapaﬂeﬂHa BE€3a OTIIOPHUKA U KaJeMa,

TTapanenHa Be3a OTIIOPHHKA U KOHJICH3aTOPa;

HuckodpexBeHiujcku Gpuinrap — napaesiHa Be3a;

Cuare KO mmapalieIHe BE€3€ OTIIOPHUKA, KaJlIeMa U KOHACH3aTopa. Tpoyrao CHare,;
CHare Kojl ITapasieJTHe Be3e OTIIOPHHKA U KaJleMa;

CHare Koji ITapajie/iHe Be3e OTIIOPHHKA U KOHICH3aTopa;

TTapanenna pezonanca. ITonpaska dakrtopa cHare.

TpaHcchopmanmja Bese TPOyrao y 3Be3y H 0OpHYTO.

BEXKBE:

Mepeme Hau3MEHUYHOT HAllOHA U CTPYje aHAJIOTHUM MYJITHMETPOM (y PETHOM K
napanenHom RLC kony);

Opnpehuame nporycHor oncera HO u BO ¢unrapa;

Mepeme Hau3MEHUYHOT HalloHa U cTpyja y napanensoM RLC koimy # KOMOMHOBaHO]
BE3U CICMCHATA;

Mepeme (akropa cHare;

JlururanHu (ppeKBEHIIMETPH (MEPer-e CPE/IEbHX, HUCKUX M BUCOKHX y4eCTaHOCTH;
TAQYHOCT AUTUTANHOTr (pexBeHnMeTpa — ynopehuBame Mepema (ppexBeHLje
(DPEKBEHIIMETPOM H OCLIHIIOCKOIIOM);

TIpoBepa 3aKOHE €IEKTPOTEXHUKE MEPEHEM;

K.J'by'-ll-lll l'leMOBl/l: HUMIIEaHca, aAMUTaHCa, pE30HaHCca, d)I/IJ'ITep, (baKTop cHare

Choxena kona

* aHaJIM3Hupa paj CI0XKEHOT KOojIa ca 1BC HE3aBHCHE KOHTYPE
npuMeroM IIpeor u pyror Kupxogopor 3akoHa u oapelyje
HEIIO3HATEe CTPYje U HAIOHE;

* KOpUCTH TCBEHCHOBy TEOpEMY 3a pEUIaBaAKE CIIOKEHOT KOJIa;

Tlojam cioxeHor Ko
PemaBame CIIOKEHHX KOJIa JUPEKTHOM MPUMEHOM anOF u ﬂpyT‘Ol' KHPXO(bOBOF 3aKOHa;
PeraBame cliokeHHX Kojia IpuMeHoM TeBeHEHOBE Teopeme.

K/byunu nojMoBu: cj10:xeHO K010, TeBeHeHOBa TeopeMa

Cupernyra u
OCLHIIATOPHA KOJIA

* objacHu croboHe ocumtanyje y3 u3Boheme ToMcoHOBOT
obpacua;

* HaBeJIe PA3INKy U3Mel)y uaeamHor U peasHor OCLHIATOPHOT
KoJIa;

* 00jacHM HPUHIHII PaJia PEIHOT OCIIMIIATOPHOT KoNa 1
HU3padyHa Pe30HAHTHY Y4e€CTaHOCT U IPOITyCHH OIICET;

. O6jaCHPl TIPUHIUII pajia mapajieIHOT OCHHUIIATOPHOT KoJIa 1
H3padyHa PE3OHAHTHY y4ECTAHOCT H IIPOITYCHH OIICET;

« HabpOju BPCTE CIpera M Mperno3Ha BbHXOBE OCHOBHE
KapaKTEpUCTHUKE;

* 00jacHM MHIYKTUBHY CIIPETy KaJeMa U HbeHy IIPHMEHY;

* u3padyHa Koe(UIUjEeHT HHILYKTHBHE CIIpere;

* OIMILIC MIPUHIIAI pajia TpaHcdhopmaropa u
ayToTpaHc(hopMaTopa 1 BUXOBY NIPHMEHY;

* OZ[pe/I PE30HAHTHY YYECTaHOCT PEAHOT OCLMIATOPHOT KOJA;

* OJIpe/I¥ PE30HAHTHY YYECTaHOCT MapajeHOT OCIUIATOPHOT
KoJIa;

* OZ[peH IPOITYCHH OIICET OCLMIATOPHOL KOJa;

VIHIyKTUBHO CIIPErHYTH KaJE€MOBH;

Koia ca HHIyKTHBHO CIIPErHYTUM KaJeMOBHMA;

Tpauchopmarop u ayrorpanchopmarop;

Cnobonne ocumnanuje 1 TomcoHoB 06pa3all. MneaHo 1 peaHo OCIMIATOPHO KOJO;
PezHo ocuunaToTHO Ko10. PakTOp 10OPOTE U HPOIYCHH OICEr OCLUIATOPHOT KOJIa;
TMapanento ocumaatopHo koo. [IpoIyCHH OICer OCLIIATOPHOT KOJIa;

CrpersyTa ocuuIaTopHa Kona — BPCTe CIpera.

BEXKBE:

OnpehuBame pe3oHaHTHE GPEKBEHIINjE M MPOITYCHOT OIICETa PEIHOT U MTapaJieTHOT
OCILIJIATOPHOT KOJIa;

OppehuBame npeHOCHOT ofHOCa TpaHcdopMaropa U ayToTpacdopmaropa;
Mepeme NpoITyCHOT OIICETa OCIMIATOPHOT KOJIa METOJIOM PE30HAHCE.

Kiby4uHH NOjMOBM: HHIYKTHBHA CIIPEra, OCLMIATOPHO Koo, ToMCOHOB 0Opa3air,
(aktop 106poTe

Tpodazuu cucremu

* HaBeJle OCHOBHE KapaKTepUCTUKe TpodasHor cuctema, TecanH
HOJ'II/Ian?zHI/I CUCTEM,;

* o0jacHH HauKH J00Hujarba TpodasHe eICKTPOMOTOPHE CHIIE;

« o0jacHH Be3UBabE HAMOTAja FeHepaTopa y 3Be3/y U TPOyrao;

* 00jacHM Be3HBaKE IPHjEMHHUKA Y 3BE31y Y TPOYTA0;

* YIOpEa CHMETPHYaH ¥ HeCHMETPHYaH TpodasHu CUCTEM;

« neununIIe cHAry TpodasHOr cUCTEMa;

* 00jacHM IpUMeHy OOPTHOT MarHETHOT M0Jba;

* U3MepH aKTUBHY CHAry y TPO(pa3HOM PaBHOMEPHO
onrepeheHoM cucremy;

* U3MepHU aKTUBHY CHAry y Tpo(ha3HOM HEPaBHOMEPHO
onrepelicHoM CUCTEMY.

OcHoBHH 110jMOBH 0 TpodazHuM cucteMuma. CUMeTpHYHHU TPO(ha3HU CHCTEM;
Besa HamoTaja remeparopa y 3Be31y M TPOyrao;

Besa npujemMHuKa y 3Be3/ly ¥ TPOYrao;

Hecumerpuyan tpodasHu cucrem;

CHaara Tpo(hasHOT cucTeMa;

OOpTHO MarHeTHO MOJbE;

IIpumena oOpTHOT MAarHETHOT MOJba (CHHXPOHU U ACHHXPOHU MOTOPH).

BEXBE:

Mepeme akTUBHE CHAre y Tpo(ha3sHOM PaBHOMEPHO onTepeheHOM CHCTEMY METOLOM
jenHor BaTMeTpa;

Mepeme cHare y Tpoha3HOM HepaBHOMEPHO onTepeheHoM cucteMy ca u 6e3 HyaTor
MPOBOJHMKA METOJOM TPH BaTMETpa.

Kiby4unn nojMoBu: TpodasHu CHCTEM, CHHXPOHH, ACHHXPOHH MOTOD

4. YIIYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

IIpBu pa3pen

Ha npBoM 4acy yno3HaTH y4eHHKe ca IHJbEBUMA U HCXOAMMa HACTaBe, OAHOCHO YUeHa, IUTAHOM Pajia i KPUTEPHjyMOM M HAUMHUMA OLICHU-
Bama. HacTasa he ce peann3oBaTi Kpo3 4acOBE TEOPHjCKE HACTABE Ca LIEJIHM OIEJbEEEM M KPO3 4acoBe BEXKOH Y ce peaan3yjy yYHOHHIM a YaCOBH
BEXOH ce peannsyjy y 1adopaTopHju/KaOHHETY.




IIpenopy4yeHu 6poj yacoBa Mo reMama:

~ Enextpocraruka: Teopuja: 25 yacoBa, Be:koe: 10 yacoBa

— JemnocmepHe ctpyje: Teopuja: 56 uacoBa, Bex6e: 20 yacoBa

— Enexrpomaraerusam: Teopuja: 30 uacoBa, Bexkde: 7 yacoBa

IpuiankoM peanu3alije HACTaBHUX CaJpikaja BOJUTH padyHa 0 HUBoMMa Hcxona. OBO je MPBYU CTPYYHHU NPEAMET ca KOjUM C€ YUCHHIH Cy-
cpehy n HauMH KM3nMarama caxpxaja je moTpeOHO NPHIIArOUTH BUXOBOM y3pacty. Caapikaje yIoTIyHUTH NpUMEpUMa U CHTYyalijaMa U3 CBaKOJI-
HEBHOT )KHBOTA, KAKO OM YUCHHIH pa3syMeJn 3Ha4aj U CBPXY HpEAMETa U Pa3BHUIIM HHTEPECOBaba U3 00JIACTH CJICKTPOTEXHUKE.

ToxoM peanu3anuje HacTaBe yBeK Ce MPUAPKABATU UCTOT MPUHIIMIIA: TEOPETCKU 00jaCHUTH I10jaBy WM 3aKOHUTOCT, TIOTBPJIUTH j& pa4yHCKU
(Tamo t7e je To Moryhe), a OHJla U3BPIIUTH IEMOHCTPAIIUjy WK MEpemba y 1abopaTopuju.

Ha npBUM 4acoBHMa JHMCKYTYjeTe ca y4eHHIMMa O pa3Bojy ejiekrporexHuke. CTPyKTypy Marepuje oOpaluTH Kao HacTaBak Ha MPETXOIHO
3Hake U3 PU3MKE U XeMHje.

IIpu o6paru Teme EnekTpocTaTka, 4ecTo KOPUCTUTH METOMY O/1yja udeja Y AOIyCTUTH yYSHHIMMA Jja caMu 1ol)y 10 neduHHIMje mojMoBa
Ha OCHOBY IIPETXOHOT 3Hama u3 pusnke U xemuje. ENEKTPHYHO 10JbE U 110jaBe y BeMy 00paJuTH IPBEHCTBEHO IPadUuKH U OMKCHO. Y3 00paty
METOJICKHX jenuHuIa ypaguti Behu Opoj padyHCKUX 3aaaraka. KopucTuTH MpBoO jeIHOCTaBHHUjE MPUMEpE a 3aTHM CIIOXKEHH]e, Ca BUILE HaeleK-
TPUCAHUX TeNa y mpoctopy. PeqHo, mapaienHo n MEIIOBHTO Be3HMBambe KOHJEH3aTopa 00jaCHUTH Ha HEKOJIHMKO IpHMepa, a OAMax HAaKOH TOTa U3-
BPIIUTH IEMOHCTPALH]Y Y Ta0OPaTOPH]jH.

[Tpu obpaau Teme JemHoCcMepHe CTPYje KOPUCTUTH KOMOMHAIM]jy BepOaiHe METoe U MpakTu4He MeToze. Ha modetky oBe Teme 00jacHUTH
(U3HUKY CyNITHHY CTpYje, GU3HYKHM U TEXHHUIKH CMep, TIO3UTHBHY U HEraTUBHY CTpYjy. [ yCTHHY cTpyje o0jacHUTH rpa)MuKy ¥ JaTH MPAaKTHYHE
BPEIHOCTH Koje ce cycpelly KoJ| eleKTpUYHNX MHCTaJaluja, TpaHchopmaropa 1 cil.. EXeKTpUYHO KOO YHOPEIUTH ca HEKMM MEXaHUUKHM CHCTe-
MOM Yy KOjeM Ce BpILY JBOCTPYKa KOHBEP3Hja €Hepruje, I1e Ce eHepruja HemoaecHa 3a JMPEeKTHY ynoTpeOy IpeTBapa y eleKTpUuHy (Ha npuMmep
MOTEHIIMjaJlHa eHepruja BOJE), 3aTHM IIPEHOCH J0 MOTpoIlada U Ty ce MpeTBapa y eHeprHjy MOroAHy 3a Kopuinheme (Ha IpHMep Y CBETIOCHY
U TornoTHY). Kox reHeparopa oOpafuTi ¥ NPAaKTUYHN Ha4MH MEPEHha HHXOBE YHYTpAIIkhe OTIOPHOCTH. IIpuiankoM obpajie oBe TeMe ypaguTH
BeIMKH Opoj 3anaraka. Koy peraBarma ClI0XKEHUX KoJla yBeOaTH IHCambe NOTPeOHNX jeHaurHa 3a pOopMHUpatbe CUCTeMa je[IHAaYMHA, a PellaBaT
caMo CHCTEMeE jeTHauMHA ca TPU Herlo3HaTe BennunHe. O0jacCHUTH NpeTBaparmbe HAIIOHCKOT TeHepaTopa y CTPYjHH IToMolly HaroHa Ipa3Hor Xo/a 1
CTpyje KpaTKOT CII0ja, T1a 3aTUM IMOKa3aTH KaKo ce pellaBajy cJIOKeHa KoJia Ha Taj Ha4uH.

IIpu obpaau teme EjlekTpoMarnerusam KopucTuUTH KOMOMHALMjy BepOasiHe MeTole U npaktuuHe Merone. I[lojam mMarHeTHor nosjba obpa-
IUTH ociamajyhu ce Ha MPeTXOMHO 3Hamke U3 OCHOBHE mKojie. [To MoryhHocTH mokasaté meroB oOnmk nmomohy reosieHe nuibeBnHe. CMepoBe
BEJIMYMHA y MarHETH3MY MPUKa3MBaTH OMONY MpaBHJIa IECHE U JIEBE PyKe HJIM JICBOT M IECHOT 3aBPTH-A, AJIH CE APXKATH UCTOT MPUHIMIIA TOKOM
pazna. [IpuHIUN paja eIeKTPOMOTOpA M I'eHepaTopa jeAHOCMEpHE CTpyje 00paJnuTH Ha peaHuM npuMeprmMa. Mel)ycoOHy HHIYKLH]y U BPTIOKHE
CTpyje 00paguTH NPBEHCTBEHO ONHMCHO.

OO0macTH eNeKTpOTeXHHUKE, KOoje ce U3y4aBajy y MPBOM paspery, omoryhasajy pemasame Beher 6poja padyHCKHX 3a/1aTaka Koji Cy JOCTYITHH
y pasnu4uTUM YHOEeHHIMMA U 30upkama. 3a y4eHHKe KOjU MOKa3yjy JOoJaTHa MHTEpecoBama, Opike Halperyjy M BHIIE ce aHTaXyjy y HacTaBH,
HPUIIPEMUTH 33/1aTKE BUILET HUBOA CIOKEHOCTH (M3 30MPKU WM ca TaKMH4eHa). HCHCTHPaTH 1a CBH YUEHHIY PEIlaBajy jeJHOCTABHE padyHCKe
3ajaTke Koju he mIycTpoBaTu cTeueHa TEOpHjCcKa 3Haka, TOCEOHO OCHOBHE 3aKOHE Y €NEKTPOTEXHHUIIH.

TokoMm Tpajarma TeMa peanr30BaTH HajMarbe JIBa TeCTa 3Hama. TeCcTOBHU 3Hamba O Tpedasio 1a cajipike TEOPHjCKa MUTamka U PauyHCKe 3aJaTKe
Pa3IMYMTHX HHUBOA clokeHOCTH. [Ipemopydyje ce 1a TeCTOBH 3Hama Ccajipike W MHUTama Pa3InIuTAX OOJIMKA: IMUTama BUIIECTPyKOT M300pa, M-
Tama JOIyHe, MMTaka OTBOPEHOT THIIA — IMTalba KOja 3aXTeBajy KPaTaK ecejCKH OIrOBOP, MUTAkba ca H3padyHaBambeM M rpaUuKuM NpHKasuMa.

ToxoM Tpajama Tema, peajn30BaTH J[Ba MMHCMEHA 3aJaTKa, jeaH y IPBOM U je[laH y ApyroM nonyroauiuty. [IucMeHu 3aganu ce 1o npaBuity
paje IBa CIIOjeHa IIKOJICKa Jaca. [IncMeHH 3amamy caapske caMo padyHCKe 3a/aTKe, pasiIMIuTHX HHBOA CIIOKEHOCTH, 00yXBarajyhn HajBaKHHUje
TEeMe U caapxaje.

IIpenopyke 3a peajiu3anmjy JJadbopaTopujCKUX BexkOU

Jenna BexOa ce pajxu J1Ba CIOjeHA IITKOJICKA Yaca M 3a TO BpeMe YUeHHIN Tpeba 1a ypaje cBa Mepema U o0pane pesynrare. Y gaboparopu-
ju Tpeba ma Oyme JOBOJGHO paJHUX MECTa Jia 3a jeAHUM PaJHHUM CTOJIOM Oyay ZIBa IO TPH ydeHHKa. IHCHCTHpPATH KOI yUeHHKa Ha KOPUIINCHY
CTpy4HE TEPMUHOJIOTHje, a Ha 1abopaTopHjcKUM BexxbaMa MpUMEHH Mepa 3allITHTe Ha paxy U MPUMEHH Ipernopyka 3a 3alliTHTY O KBapa ornpeme
ycIen HeNpaBHITHOT pyKoBama. Ha mpBoM TepMHHY BeXOH yIIO3HATH yYEeHHKE ca MEPHHUM HHCTPyMEHTHMa, ajJaToM M mpudopoM koju he ce ko-
PUCTHUTH, Kao U TpaBIJINMA pajia U OHalama y kabuHery. Jledunncaru MmepHe rpemke. [lerassHo 00panuTu TeMy ,,O0pana pesyarara Mepema’.

Ha mouerky mukiyca BexOH KOjU Cce OTHOCH Ha MEPEHhe jeIHOCMEPHHUX CTpYyja M HaroHa, 00paJnuTH ONMACHOCTH Off CTPYJHOT yaapa U Mepe
KOje ce Tpeay3nMajy Kao IpeBeHIuja. JleTajbHo yIIo3HaTH YYeHHKe ca CBUM MOTYHHM OITacCHOCTHMA M IPeIy3eTHM MepaMa y KOHKPETHOM KaOu-
HETY U 4eCTO TUCKYTOBAaTH Ha TY TEMY.

HacraBHuk je y o6aBe3u Ja MPUNPEMH eTa/bHa YITyTCTRA 3a JJAOOpaTopHjcke BexOe, Kako O YUCHHUIHM YHATPE] OWIIH YIIO3HATH Ca HAUHHOM
paja: Koje BeJIM4IHHe ce Mepe, IITa ce IpopadyHaBa, Ha KOji Ha4MH ce KOpUCTe U3MEpeHe BeIHINHE Y NIPOIEeCcy aHalH3e.

Caaka Tema, ope]] TeopHjcKe HacTaBe, mporpaheHa je n yacoBuMa BexOn. BexOe cy HaBeneHe y IpenopydeHoM caipikajy cBake Teme. M3-
Boheme BEXKOM MOTPEOHO je ycariaCHTH ca TCOPHjCKOM HACTaBOM Tako Ja oarosapajyhe BexxOe ciiene oaMax HakoH 00pajie TCOPHjCKOT TPajIHBa.
ITo moryhHoOCTH, y jeAHOM TEpMHHY PaJUTH jeqHy BexOy, a HajBHIIE NeT BexOH y jeqHoM mukiycy. I e rog je moryhe, taGoparopujcka Mepema
MOTBPANTH M PAuyHCKUM ITyTEM, WM YpaauTH onrosapajyhy cumynanujy Ha padyHapy. M3y3eTHo, y ciaydajy HemocTarka moTpeOHe ompeme 3a
Heke BexOe, MpaKTH4aH paji 3aMEHUTH O/iroBapajyhoM HHTEpaKTHBHOM CUMYJIAIMjOM Ha padyHapy.

Wucuctupary 1a yaeHUIM BoAE JHEBHUK BexKOM Koju OM cajpikao M3BEIITaje ca BexKOH, pesynarare Mepema, 00pasy DoOujeHHX IoaTaka,
rpaduyky / TabeTapHH MPUKa3 Kao U 3akjbydke. PenoBHO mpemienaTn qHeBHUKE BexOM. HakoH cBakor nukiryca BexOH, Kpo3 HHANBUAYAIHH Paj
YUYeHHKa, OL[CHUTH HUBO CABJIAJIAHOCTH CTEYECHHX IMPAKTHYHHUX BEIITHHA (cripoBoleme Haiora, onabup, MOBe3HBame M Kopullheme HHCTpyMe-
HaTa, OYNTABabE PE3yNTaTa, IPeACTaB/barke pe3yarara TabenapHO U rpaguuky, TyMademhe pe3ylTaTa, aHAM3HPAmke pana Kojla y pasImduTHM
YCIIOBHMA).

JApyru pa3pen

Ha npBom 4acy ynosHaTn y4eHHKe ca IIJbEeBHMA U HCXOJMMa HAaCTaBe, OMHOCHO yUeHa, INIAHOM pajia ¥ KPUTEPHjyMOM U HAYMHHMa OLCHH-
Bama. HacTaga he ce peann3oBaru Kpo3 yacoBe TEOPHjCKe HACTABE ca LIEIUM OJeJbEHEM U KPO3 4acoBe BexOH y 1adopatopuju. Onesbeme ce nenu
Ha JIBE IpyIic NPUIMKOM peanu3saliuje Bexxou. Ha mpeum yacoBrMa 00jacHUTE yUeHHIIMMA OCHOBHE MIOjMOBE U3 TpuroHomerpuje [Ipenopyka je na
ce OCHOBHH II0jMOBH M3 TPUTOHOMETpHje 00pajie Ha YacOBUMa MaTeMaTHKe, Y JOTOBOPY ca MPeIMETHIM HacTaBHUKOM.

O0annu HacTaBe: TeopHjCcKU YacOBH U BexOe

Mecto peanu3anuje HacTaBe: CBH TEOPHjCKH YaCOBH CE Peall3yjy Y YUHOHHUIIH, a BeXxOe ce peannsyjy y nabopaTopuju/kabHHeTy.



IIpenopy4eHu 6poj yacoBa Mo reMama:

— VBon y Ham3MmeHuuHe ctpyje: Teopuja 14, Bex6e 5 uacoBa

— Enementn y xony Hanzmenuuse crpyje: Teopuja 20 yacoBa, Bexkge 8 uacosa

— Bese enemenara y koiny HauzMeHn4He crpyje: Teopuja: 32 yacoBa, Bexxde 14 yacoBa

— Cnoxena xona: Teopuja 14 yacoBa

— CrpernyTa u ocumiaropsa kosia: Teopuja 13 yacoBa, Be:xxk0e 6 yacoBa

— Tpodasuu cucremu: Teopuja 12 yacoBa, BexkGe 2 yaca

TpuianKoM peanusalyje HACTaBHUX CaJip)kaja BOIWTH padyHa O HUBOMMA MCXO/A M IUIAHUPATH aKTHBHOCTH Y CKJIaly ca HbUMa. YKOJIHMKO HC-
XOJI TIOIpa3yMeBa pelllaBarbe 3a/1aTaka WM aHAIIH3Y, TOKOM IUIaHUpaba ypaauTh ONepaloHaIn3alijy 1 Ha HIDKEe HUBOE HCXOa.

ToxoM peanuzaruje cBake TeMe YBEK Ce IPHAP)KAaBATH UCTOT MPUHIUIA: TEOPETCKU 00jaCHUTH 110jaBy WJIHM 3aKOHHTOCT, HOTBPMTH j& padyH-
ckH (Tamo r7e je To Moryhe) a oH/a 3BPIINTH IEMOHCTPALIH]Y WIIH Mepema y 1abopaTopujH.

3a peanmzanujy TeMe YBOJA y HAaU3MEeHHYHe CTPYje Ha MoYeTKy 0OpaguTi OCHOBHE NIOjMOBE M3 TPUTOHOMETpH]jE, YKOJIHMKO HUCY oOpaheHH y
MareMaTHIu: Ae(UHHCATH TPUTOHOMETPH]jCKe (QYHKIIH]jE, TOK TPUTOHOMETPHjCKUX (DYHKIHM]ja, TIojaM panujaHa. Takole, oOpaanuTH mojam, MOIyo U
apryMeHT KOMILIEKCHOT Opoja (MOXKe ce peall30BaTH U y capajibi ca HaCTaBHUKOM Maremartunke). JleTasbHo 00paanTy napamMeTpe Han3MeHHYHNX
BenuuKHa. [IprunnkoM oOpaze oBe TeMe ypaauTH BelHKU Opoj 3a/1ataka Ha pa3InuUTUM HHUBOUMA 3aXTEBHOCTH.

3a peanmzannjy TemMe EneMeHTH y KoJy HAau3MeHMYHe CTpYje IeTaJbHO OOpaJWTH CBE €JIeMEHTE Y KONy Hau3MEHH4He CTpyje uprajyhu
BpeMeHcKe 1 (asopcke aujarpame. OOjacHUTH 1T CE JIelIaBa ca eIeKTPUYHOM CHEPrijoM y mbuMa. IIpriinkoM o0pajie 0Be TeMe YpaIuTH BEIUKH
Opoj 3a7aTaKa Ha Pa3IMYUTAM HUBOUMA 3aXTEBHOCTH.

3a peanusanyjy TeMe Be3se esieMeHaTa y Koy Hau3MeHHYHe CTPYje KO PEIHUX Be3a eleMeHara HalpTaTH IIPBO BPEMEHCKe, a 3aTM (a-
3opcke aujarpame. dazopcke aujarpaMe IPTATH Tako 1a je ¢a3op crpyje Ha (pazHoj ocu. MiMmenance AaTH y alicOMyTHOM U KOMIUIEKCHOM OONHUKY.
PemaBaru Behu 6poj 3amaraka. OMOB 3aKOH JIaTH 3a €(EeKTHBHE W KOMIUIEKCHE BPEJHOCTH CTpyje u HamoHa. Kox mapaniesiHux Besa elieMeHara
neduHHCaTH cHare ¥ nonpaBak dakropa cHare. O6jacHuTH ynory ¢unrpa. [Ipumikom obpazie oBe TeMe ypaauTH BeJIHKH Opoj 3a1aTaka Ha pasiu-
YUTHUM HHUBOHMMA 3aXTCBHOCTH.

[Ipunukom peanuzanuje Teme Cllo:keHa KoJIa KOMOMHOBaHY Be3y €JleMEeHaTa OOpaJWTH Ha NMPHMEpHUMa, Kao U TpaHc(hopMaIuje 3Be3na —
Tpoyrao. JlehuHHUCATH CII0KEHO KOJIO U HABECTH Ha4YMHE 3a PellaBarbe CI0KEHUX KOJia, 3apKaTH Ce Ha KONy ca JIBe He3aBHCHE KOHTYpe. Y eJlek-
TPUYHHUM KOJIUMA Ca BHILIE KOHTYpa, caMo IIMCaTH CUCTeM jenHaunHa (Oe3 pemaBama). [IpukazaTn aa ce clIokeHa Koja MOTY PEIIMTH IPUMEHOM
BHIIIE PA3IMIUTHX METO/a, 33je[JHO ca yYCHHUIIMMa YIOpEeANTH KopuiheHe metose. TeBeHEHOBY TeopeMy 00paJuTH Ha jeTHOCTABHUM HNpPHUMEpPH-
Ma, TaKo Ja akieHar OyJie Ha PUMEHH TeopeMe a He Ha pelllaBarby CJIOKEHNX jeIHauMHa Y KOMIUIEKCHOM aoMeHy. Kao nmpumep, Moxe MoCITy XUTH
U CJIOKEHO KOJIO Ca OTIIOPHHUIIHMA.

Iprnkom peanuzaryje Teme CHpernyTa U OCHUJIATOPHA KOJIa 00jaCHUTH HHIYKTHBHY CIIPETy KaJeMoBa U IeHy NPUMEHY, Kpo3 IpuMe-
pe 00jacHUTH M3padyHaBame KoeuIMjeHTa HHAYKTUBHE crpere. OOpaauT TpaHcdopmarop U ayToTpaHc(opMaTop ca CTAaHOBHUINTA MPUMEHE H
onpehuBama onHOca TpaHchopMaIrje. 3a peIHO U MapajeTHO OCIIIATOPHO KOJIO B&KOATH U3padyyHaBamkbe PE30HAHTHE yUECTaHOCTH, ofpehuBame
npoIrycHor oncera u ¢axropa gobpore. Cripersyra ocILHIaTOpHa Kojia 00paauTu caMo HHPOPMAaTHBHO.

3a peanmzanujy TeMe Tpoda3Hu cHCTeMH HAIIACUTH 3alTO j€ IOTOJHHMje Be3MBamhe HaBOja y 3BE3/ly 3a HUCKOHAIIOHCKY Mpexy. OOpTHO
MAarHeTHO I10Jbe MpuKa3aT moMohy $Ha3opckux aujarpama.

Tema Bese enemenama y kony nausmenuune cmpyje omoryhasa penraBame Behier 6poja pauyHCKHX 3a/1aTaka Koju ¢y JOCTYIIHH Y Pa3InuUTHM
ynbeHunuMa u 306ipKkamMa. 3a ydeHHKe KOjH MOoKa3yjy AOJaTHa HHTepecoBama, Opike HaIpeyjy U BHIIE Ce aHTaXyjy y HacTaBH, IPUIIPEMUTH 3a-
JIaTKe BUILET HUBOA CIIOKEHOCTH (M3 30MPKH WM ca TaKMHYeHa). VIHCHCTHpAaTH 1a CBH YUSHUIN PEIlaBajy jeHOCTaBHE padyHCKe 3aJaTKe KOju
he mycTpoBaTH CTEYeHA TEOPHjCKa 3HAMDA.

TokoM Tpajama TeMa peann30BaTH HajMame JiBa TECTa 3HaMka. 1eCTOBU 3Hama OM Tpebalio 1a caapike TEOPHjCKa MUTAamka U padyHCKe 3a/1aTKe
Pa3NIMYUTHX HUBOA CIOKEeHOCTH. [Ipenopydyje ce a TECTOBH 3Hama Cajpike U MHTama Pa3IndUTHX OOJIMKA: MUTama BUIIECTPYKOT H300pa, Mu-
Tama JIOIyHe, MNTakha OTBOPEHOT THIIA — MUTamkha KOja 3aXTeBajy KpaTak €CejCKU OJroBOp, MUTAba ca U3padyHaBamkeM U IpadUuKiM IIPHKa3HMa.

ToxoM Tpajama Tema, peaan30BaTH J(Ba MMHMCMEHA 3aJaTKa, jeaH y IPBOM U je[laH Y ApyroM nosnyroauiuty. [IucMeHu 3aganu ce 1o npaBuity
paze 1Ba crojeHa MmKojcka Jaca. [IucMeHH 3amamy caxpie caMo padyHCKe 3a/aTKe, Pa3sINuUTHX HHBOA CIOKEHOCTH, 00yxBaTajyhu HajBakKHH]je
TeMe U caapxKaje.

IIpenopyke 3a peaau3auujy J1a00paTopujcKUX BeskOH

Jenna BexOa ce pajy Ba ClIOjeHa HIKOJICKA Yaca M 3a TO BpeMe YueHHIH Tpeba a ypaje cBa Mepema U obpaje pesyarare. Y 1aboparopu-
ju Tpeba na Oyme MOBOJPHO paJHUX MeCTa Ja 3a jeHHM PaIHUM CTOJIOM Oymy JiBa IO TPH y4eHHKa. MIHCHCTHpaTH Ko y4eHUKa Ha KOpUIIhemy
CTpy4HE TEpPMUHOJIOTHje, a Ha 1abopaTopHjcKUM BexxbaMa MPUMEHH Mepa 3allTHTe Ha paxy U MPUMEHH IIpernopyka 3a 3allTHTY O KBapa orpeme
ycIie HelpaBUIIHOT pyKoBama. Ha NpBoM TepMUHY BeKOU yIO3HATH YYSHHKE ca MEPHUM HHCTPYMEHTHMA, allaToM U pubopoM Kkoju he ce Kopu-
CTUTH, Ka0 H NPaBIINMA PaJia U MOHAIIaka Y KaOUHETY.

Caaka Tema, ITopes TeopHrjcke HacTase, npornpaheHa je u yacoBuMa BexOH, ocuM Teme CioxkeHa koJa. BexxOe cy HaBeneHe y npenopyde-
HOM caJipkajy cBake TeMe. M3Boljere BexxOu MoTpeOHO je ycaraacuTH ca TeOPHjCKOM HacTaBOM TakKo Aa oAarosapajyhe BexOe ciene oqMax HakoH
oOpaze Teopujckor rpagusa. [lo moryhHOCTH, Y jeTHOM TEpMHHY paguTu jeqHy BexkOy, a HajBUIIIE IIeT BEXKOU y jenHOM nukiycy. [ e rox je Mory-
he, aboparopujcka Mepera MOTBPAUTH U Pa4yHCKUM IyTEM, WIH ypaauTH OAroBapajyhy cumynauujy Ha padyHapy. MI3y3eTHo, y ciydajy Hemo-
CTaTKa MoTpebHe onpeMe 3a Heke BexOe, PaKTHIaH paji 3aMEHUTH OroBapajyhoM HHTEpaKTHBHOM CHMYJIAIMjOM Ha padyHapy.

WHcuctupatu fa yYSHHUIM BOME JHEBHHUK BEXXOU KOju O caIpikao M3BEINTaje ca BexOH, pe3yarare Meperma, 00paay JoOUjeHnX Toaaraka,
rpaduuku / TabeIapHU MpUKa3 Kao U 3akibyuke. PenoBHO mpemienatn nHeBHUKe BexOu. HakoH cBakor mukiyca BexOH, Kpo3 HHAUBUAYATIHU paj
Y4YEHHKa, OLICHUTH HHUBO CaBJIaIAHOCTH CTEYEHHX MPAKTHYHHUX BELITHHA (CIIPOBOlee Haora, ofabup, moBe3uBame U Kopunheme HHCTPyMeHaTa,
OYNTaBam-e Pe3yNTara, NpecTaBbamke pesyarara TabeaapHo U rpaguaky, TyMademhe pesyinTaTa, aHaIN3HPabe paja Koja y pa3InduTHM YCIOBHMA).

VYro3HaTH yueHHKe ca HauMHOM KopuIlhiermha OCHMIOCKOIA. 32 Mepemhe Hau3MEHUYHOI HalloHa KOPUCTH OCLMJIOCKOI WM MyATUMeTap. 3a
Mepera e(eKTHUBHUX BPEIHOCTH HAIlOHA U CTPYje KOpUCTUTH Myatumerap. CHary meputu Ul MeTOZOM, aau U BaTMETPOM.

5. YIIYVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAIGE YYEHUKA

@dopMaTHBHO OLICHHBamE, Kao Mozien npahiea HalpeoBaba YUeHHUKa, ce OJJBUja Ha CBAKOM Yacy M CBaKa akTMBHOCT je 100pa IpHinKa 32
NPOLIEHY HallpeoBamba U JaBame rnoBpaTHe nHpopmanuje. [Tocturayha ydennka je Mmoryhe BpeqHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. Iporecy
yuema); MOCTaBJbamke MUTAmka W/IIH JaBambe OATOBOpa y CKIAy ca KOHTEKCTOM KOjH ce 00jallmkaBa; U3pajy 3ajaTaka, H3BEIITaje yIeHHKa O pe-
QJIM30BaHUM BexkOaMma, HCTPAKUBAYKMX MPOjeKaTa H CJl; IPE3EHTOBAE CaApikKaja; TECTOBE NPAKTHYHMX BELITHHA, pahiewe nocturuyha ucxona,
nomoh ApyrosuMa U3 ofeJberha y by CaBlia/laBamba IpaJuBa U ¢ YUeHHKe Tpeba 0crocobspaBaTi ¥ 0XpabpuBaTH J1a MPOUEYjy CONCTBEHH
HaIpeJaK y OCTBapUBamby MCX0/a, Ka0 U HAIlpelaK APYTHUX YUEeHHKA, y3 OAroBapajyhy aprymenranujy.



ToceOny nmaxmy oOpaTHTe HAa YaCOBUMA Ha KOjHMa IOCTYjy CTPYYIhalli U3 MOjeJHHUX 00NacTH, BPEAHYjTe aKkTUBHOCT YYEHHKA KOjU TOCTa-
BJbajy NHUTaka U aHATMTUYKH Pa3roBapajy.

OcMuIbaBaTH TaKBe 3aaTke y Kojuma he ydeHHIM aHamu3upaTy paj Kojla y pa3IM4uTUM YCIIOBHMA pajia (IIPOMEHa KapaKTepUCTHKA YII0-
TpeOsbeHe eNeKTPUYHE KOMIIOHEHTE, IPOMEHa NapaMeTapa yjla3Hor CUrHaja | CIL.)

Ha kpajy cBaxor yaca win akTHBHOCTH HaIllPaBUTH KPATKy aHAJM3y JOCaJalliber pasa, 00aBe3HO MOXBAINTH YIEHHKA 3a OHO IITO je IOCTH-
rao 1 00pA3IOKUTHU IITa MOXKE U Tpeba 11a monpasu u/mwin ypaad. [1oTpeGHO je OCMUCITUTH BHIIE THIIOBA PA3THIUTHX aKTUBHOCTH Ca MPOTYKTHMA
PA3INYMTOT HUBOA CIOXKEHOCTH M YTBPAUTH OYEKMBAHE MCXOJE, a IpeMa HbHUMa M KpUTepHjyMe BpeaHOBama. OlemhUBambe YUCHUKA Ce OJ[BHja
y ckiany ca [IpaBuiannkoM o onemuBamy. [1oTpeOHO je, Ha MOYETKY IIKOJCKE TOJWHE, YTBPAUTH KPUTEPHjyMe 3a OlemhHBame (y CKIamy ca
ITpaBUIIHUKOM O OLICHHBAY), IPBEHCTBEHO 3a CYMaTHBHO OLICHHBAE M Ca BbUMA YIIO3HATH YueHHUKe. [ITaHupaTH Kako yCMEHEe Tako U MMUCMEHe
HpoOBepe 3Hamba M TECTOBE NPAKTUYHUX BEIITHHA.

CyMaTHBHO OLICH-HBAbE C€ MOXKE M3BPIINTH HAa OCHOBY OJIaTaKa IPHKYIJEEHUX (JOPMATUBHUM OLICE-UBAKEM, pe3ylTaTa/peniemha Ipodiem-
CKOT' MJIM CEMHHAPCKOT pajia, yCMEHNX MPOBEpa 3Hamba, KOHTPOIHUX U AoMalinX 3ajiaraka, TeCTOBa 3Hama M cil. HaunH yTBphuBama cyMaTHBHE
OLICHE YCKIIAUTU Ca UHANBHUAYAIHUM OCOOMHAMA yYEHHKA.

HaxoH cBakor mukiyca BexOu, Kpo3 WHIUBUIYaIHH paJ] YICHHKA, OLICHUTH HUBO CaBJIAaJaHOCTH CTEUEHHX NPAKTUYHHX BEIITHHA. YHAIpen
YIO3HATH YYEHHKE ca 3aXTeBHMa M BeIITHHAMA Koje he Outu nmpoBepaBaHe. 3a yd4eHUKE KOjU HUCY CaBla/laid KOpUIIThemhe MEpHIUX HHCTPYMEHaTa,
HPHUIIPEMUTH TOAATHU MaTepHjall U BpeMe 3a pas.

IToceOHO BpeHOBATH KaJla YUSHUK NIPHMERbYje 3Hamba CTeUeHA Ha TEOPHjCKHM YaCOBHMA IIPUIIMKOM H3Bolerma BeXOH, Kao U 'y CIOKEHHM U
HETO3HATUM CcUTyanujama (Koje HaCTaBHUK Kperpa Ha YacOBUMa OOHaBJbama MM YBE:KOaBama) Kao U KaJla YICHUK 00janrmhaBa U KPUTHIKA pa3-

MaTpa CIIOKEHE CaAPKUHCKE LIeJIMHE ¥ HHpOopMaLHje.

Ha3zus npenmera: EJJEKTPOHUKA

1. OCTBAPUBAIBE OBPA30BHO-BACIIUTHOTI PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
PA3BPE][] - VYKYITHO
Teopujcka HacTaBa Bexo6e IIpakTnuHa HacTaBa Hacraga y 6moky
I 105 35 140
111 68 34 102

2. IU/bEBU YUYEIbA:

— Yno3uaBame ca pU3NIKUM 110jaBaMa U IPOIIECUMA Y EIEKTPOHUIM Ha OCHOBY MOJIEIa U TEOpH]a;

— Yno3HaBame ca OCHOBHUM EJICKTPOHCKHM KOMIIOHEHTaMa, IbHXOBHM KapaKTePUCTUKaMa U MPUMEHH Y eJIEKTPOHCKUM KOJINMa;
— Yno3HaBame ca OCHOBHHM TIOjMOBHUMA O JUTHTAHAM KOJHMMA U JUTUTATHUM HH(pOpManujama;

— Yno3HaBame ca 1mojayaBadyKiM KOJIMMa M U3BOPUMA 33 HAIajarbe;
— Yno3HaBame ca OCHOBHUM I10jMOBHMA O HMITYJICHUM KOJIHMMA;

— Ocroco0JpaBame 3a aHATU3Y U PEIIABAhE CIEKTPOHCKUX KOJa;
— OcmocobJspaBame 3a Mepermha U3 00TaCTH EIEKTPOHHUKE;

— OcnocobspaBame 3a aHAIU3Y, 00pagy U MPEACTaBIbABE Pe3yaTaTa MEpema;

— Pa3Bujame criocoOHOCTH U BENITHHA 32 IPUMEHY 3Haha U3 CJICKTPOHHUKE Y CTPYIIH.

3. HABUBHU TEMA, UCXO/I1 YUEA, IIPEIIOPYYEHU CAJIPKAJU U KJIbYUYHHU [TIOJMOBHU CAIPIKAJA

Paspen: npyrn

* HalpTa TPAH3UCTOP Y CIIOjy Ca 3ajeJHHYKHM eMUTEpOM, 6a3oM
¥ KOJIEKTOPOM Y3 oberneKaBame YNa3sHUX W U3Ia3HUX BCIIMYHHA;

* HallpTa eKBUBAJICHTHY IIeMy OUIIONapHOTr TPAaH3UCTOPA 32
HaW3MCHHUYHHU CUTHAJI KOpPlCTChH T TapamMeTpe;

* HaGpOju OrpaHNyCHba y pajly TPAH3UCTOPA;

* OIMUIIIC TPUHITUAI paJia TpaH3UCTOpa ca ed)CKTOM moJba Ha
MoIelly ca 3ajeAHHYKUM COPCOM;

* HanpTa €KBUBAJICHTHY LICMY TPaH3HUCTOpa ca Cd)CKTOM noJpa
3a HAU3MCHHUYHU CUTHAJI,;

* HaBEJIC yCJIIOBE 3a paj HOJCHI/IHI/IX THUIIOBA TPAH3UCTOPA;

* ONHILE PaJ| TPAH3UCTOPA KAO NPEKUa4a;

* KOPUCTH KaTaJIOULIKE ITOAATKE 3a Pa3INYUTE TUIIOBE
TPaH3UCTOPA;

TEMA ucxou NPENOPYYEHH CAJIPKAJH / KJbYYHH HOJMOBH CAJIPAKAJA
ITo 3aBpIeTKy TeMe ydeHHK hie OuTH y cTamy Ja:

« ormie obpaszoBame PN croja; Kpucranna cTpykTypa HoJIynpoBoiHHKa U oOpasoBame PNcroja;

« o0jacHM MHBEP3HY M TUPEKTHY nojiapusaiujy PN cnoja JlupextHo 1 uHBep3HO nonapucanu PN cnoj. Kapakrepuctuke PN croja. IIpo6oj PN

* rpa)MUKN IPUKaXe CTPYjHO — HATIOHCKY KapakTepucTuky PN | croja;
croja y3 ofjaimene; Kanmauntusaoct PN cnoja. lnone. Bpere aquona (yemepauke, 3enep, Bapukan, LlloTku,

« Habpoju npobGoje PN croja; PIN nmnona);

« HabpOju BPCTE IMO0/1a, HUXOBE HajBaKHU]e KapakTepuctuke n | O3Hake Auona;
TIPUMEHY; EnexTpoHCcKa Kona ca Juojiama.

* KOPHCTH O3HAKe AMOJA;

* pelaBa eJIEKTPOHCKa Kojla ca JHoJaMa; Kibyunn nojmoBu: PN crioj, t1ozie, Bpere auozia

* ONMHIIC MPUHIAII paja 6unonapH0r TPaH3UCTOPa Ha MOJIETTY Ca HpHHL{Hl’l pana 6unonapHor TpaH3UCTOPAa HA MOAECITY Cca BEleL[HI/ILIKl/lM E€MHUTOPOM.
3ajeIHUYKUM €MUTOPOM; OCHOBHE KOMIIOHEHTE CTpYja y TpaH3UCTOpY. Be3nusame TpaH3uCTOpA;

* HaOpOji OCHOBHE KOMIIOHEHTE CTpyja Y TPaH3HUCTOPY; Koeduimjent crpyjHor nojauama;

TosynposoxHiKe * neduHuUIIC KOSHUIHJEHT CTPYJHOT [10jadarba; Kapaxrepuctuke Tpansucropa (yinasHe, U3/1a3He, IPEHOCHE);
KOMITOHEHTe * HaBeJIe KapaKTEPUCTUKE TPAaH3MCTOPa; TTapamerpu (T mapameTpy) GUIIONAPHOT TPAH3UCTOPA U EKBUBAJICHTHA IIEMa

TPaH3HCTOPA 32 HAM3MEHHYHH CHTHAI;
Orpanuuemne y pagy TPaH3UCTOPA;

Bpcre Tpansuctopa ca epexrom nosba (JFET, MOSFET, VMOSFET)

Tpunmun paga JFET-a na Mozeny ca 3ajexanuxuM copcoM. CTaTHuKe KapaKTePUCTHKE
JFET-a. [Tapamerpu JFET-a 1 ekBUBaJIeHTHA 1IeMa TPAH3UCTOPA 32 HAM3MEHUYHH
CHTHAI;

Tpuxuun paga MOSFET-a Ha Mozieny ca 3ajetHiYKuM copcoM. CTaTiuke
kapakrepuctuke MOSFET-a.

Tpanzucrop (6unonapan 1 MOSFET) kao npekuziad.

O3Hake TpaH3UCTOpA.




* HabpOjH BPCTE TUPHCTOPA H HBUXOBY NIPHMEHY;
* HaI[PTa eKBUBAJICHTHO KOJIO THPHCTOPA;
* HaBeJIe OCHOBHE KapaKTePUCTHKE TPHAKa U AHAKa;

Tupucrop;
Tpuak u nuak.

. Ha6pOjI/I BPCTE ONTOCIIEKTPOHCKUX KOMIIOHEHTH U IbUXOBE
OCHOBHE KapaKTCPUCTHUKE;

* HaBeJIe IIPUMepe PUMEHE OITOCICKTPOHCKHX elIeMeHaTa;

* pemiasa 3a1aTKe ca cBeTehuMm u qJOTOIlI/IOL[B.Ma;

BpcTe onToenekTpoHCKHX eneMeHara;

Dotonuone, GOTOTPaH3MCTOPU M HOTOOTIIOPHHIIH;
Caemehe nomynposoguuuke auozie. PoTocnojHuIE;
Teunu xkpucranu.

* U3MEpU CTPY]jy KpO3 AUOLY M HAIIOH Ha AUOJIH;

* IPOBEPH UCMPABHOCT TPAH3UCTOPA MEPCHEM OTIIOPHOCTH
u3Mel)y IPUKIbYYHHX €JIEKTPOA MYJITHMETPOM;

* U3MEpU CTPYje U HAIlOHe KOJ TpaH3ucTopa (OUIoIapHOT 1
FET —a);

* rpa)MuKU NPEJCTaBH KaPAKTEPUCTUKE KOMIIOHEHTH Ha OCHOBY
HU3BPILEHUX MEpema;

* aHaJIM3Mpa Paj Koja ca CBeTIehHM MOy TPOBOIHHYKIM
JIM0/IaMa U KOJIa Ca BHILECIIOjHUM CHITHIIMjYMCKUM
KOMIIOHCHTaMa,

* IPUMeElbYje Mepe 3allTHTE Ha pajy y JabopaTopuju;

BEXKBE:

1. CHMMame KapaKTepHCTHKA AHoza (YCMEpauKHuX U 3eHep ANO0AA);

2. CHUMAambe KapaKTepHCTHKA OUIOJIAPHUX TPAH3UCTOPA;

3. Cuumame kapakrepuctuka FET —a;

4. EnexTpoHcka Koa ca cBeTIehnM MoJrynpoBOJHHYKIM JHOAaMa,;

5. EJleKTpoHCKa KoJla ¢a BHILIECIOjHUM CHIIMIIM]jyMCKUM KOMIIOHCHTaMa.

Ksbyunn nojmosu: ITH croj, anone, Tpansucropu: 6unonapan, JFET, MOSFET;
doronuose, HOTOTPaH3UCTOPH, TPHAK, THAK.

TlojauaBauka KoJia u
H3BOPH 32 Hanajame

* Je(UHAULIEC N0jadarbe CTPYje, HallOHA U CHAre Ha MOJEITy
YeTBOPOIIONA, KA0 U Y/Ia3Hy H U3J1a3Hy OTIIOPHOCT;

* HalpTa I10jayaBay ca 3ajeIHMYKUM EMUTEPOM Y3 OIUC yJIora
TOjeAMHUX KOMITOHEHTH 110javaBava;

* aHAJIM3Kpa Pajl 1I0javyaBada y jeTHOCMEPHOM PeXHUMY pajia;

* U3padyHaBa CTPYjHO U HAMIOHCKO I10ja4yame U [ojadyarbe CHare
T0jadaBaya ca 3ajeJHIIKUM eMHTEpPOM, Kao U yTa3Hy 1
H3J1a3HY OTIIOPHOCT;

* HalpTa I10jayaBay ca 3ajeTHMYKUM COPCOM Y3 OIHC yJIora
TOjeIMHUX KOMITOHEHTH T10javaBaya;

* U3pavyHaBa HAIIOHCKO I10jayarbe 110jadaBaya ca 3ajeIHHIKHM
COPCOM, K20 U U3JIa3Hy OTIIOPHOCT;

* nedunuIIe NojaM GPeKBEHIH]CKe KapaKTEePUCTHKE U 00jacHN
HCH 3HaYaj;

« 00jacHH yJI0TYy HeraTHBHE ITOBPATHE CIIpere y MojadaBauynMa;

* HanpTa JIapaMHITOHOB CIIOj M HA OCHOBY IIIeMe W3BEJIE H3pa3
3a CTPYjHO T0javarne;

« Habpoju Ki1ace paja 1nojayaBadya U lUXOBE OCHOBHE
KapaKTePHCTHKE;

« oipehyje nojadare BUIIECTENICHHX [10jayaBada

JeHOCTETICHN TI0jadaBady — I10jaM;

Tlojauame HaroHa, CTPyje U CHare, yja3Ha U U3J1a3Ha OTHOPHOCT 0jayaBaya (OILTa
neduHMLINja HA IPUMeEPY YETBOPOIIOTIA);

TlojauaBau ca 3ajenHMYKEM eMuTOpOoM. PajHa npaBa u pajaHa Tadka. Ctabuin3amnuja
pajiHe Tauke;

TlojayaBay ca 3ajeqHUYKIM EMUTEPOM — aHAIIM3a paja u oapehuBame CTpyjHOT U
HAIOHCKOT 110ja4aba, Yia3He U H3JIa3He OTIOPHOCTH. PPEeKBEHIIMjCKA KapaKTePHCTHKA;
TlojauaBay ca 3ajeJHHYKHM COPCOM — aHAJIN3a pajia U ojpehBarbe HAIIOHCKOT M0jayarba
¥ U371a3He OTHOPHOCTH.

Bumrecrenean HOjaana‘H/[. ﬂospaTHa chopera. Heraruena TIOBpaTHa CIIpera;
TlojauaBaun ca HEraTHBHOM IIOBPATHOM CIIPETOM;

JlapIuHITOHOB CII0j;

Kiace paja mojagaBada ca npuMepHMa.

* HarpTa GJIOK IIeMy HHTEIPUCAHOI ONEPaI[HOHOT II0jayaBada y3
ofjalkee IPUHIUIA Paja U HaBohemhe KapaKTepHCTHKA;

* HanpTa WHBEpPTYjyhu u HemHBepTYjyhn nojayaBad y3
00jalllkbemhe M Ha OCHOBY TOT'a U3BEJIC M3Pa3e 3a HAITOHCKO
rnojavame;

* 00jacHM IPUHIUII pajia Kojla 3a cabupame U Kona 3a
OJly3MMare HallOHa;

* o0jacHH pasiore ¥ HaYMHE MOBE3UBAHA HHTETPUCAHOT
OIIEPAIMOHOT TI0jayaBaya ca JAPYTUM eIeKTPOHCKUM KOTHMa;

* aHAJIM3Hpa PaJl 110ja4aBauKUX KOJIa CAMOCTAJIHO H y IPYIIH;

* rpaMuKN IPUKaXe 3aBUCHOCT H3/Ia3HOT Of Y/Ia3HOT HAIlOHA
rojayaBava;

Buok 1reMa HHTErpUCcaHoOr ONepaIHoOHOT TT0jadaBada; KapakrepucTuyHe BendnHe
HMHTETPUCAHOT ONEPALIMOHOT I0jadaBaia;

WnBepryjyhu nojauasau;

Heunsepryjyhu nojavasad. JeAnHUYHE 110javaBad;

Koo 3a cabupame HanoHa;

Koo 3a oy3uMarse HarmoHa;

KomO6uHOBambe HHTErPHCAHUX ONEPAIMOHKX I10jayaBada i TPaH3UCTOPA CHAre.
IIpenocHe kapaKTEepPUCTHKE [0jadaBaya.

* objacHH ynory ycmepada ca (pUITpoM U CTabMIIH3aTopa
HaIlOHa Y HpoIlecy 100Hjama jelHOCMEPHOT HAlloOHa 33
Harajame;

* [[pTa BPEMEHCKE AMjarpaMe HAllOHA Y PeICBAHTHIM TadyKama
KoJia (ycMepada, crabuin3aropa);

JIuHeapHM M3BOPH 32 Hamajame;

VYemepaun (jenHocTpann yeMepad u I'peroB yemepad);
VYemepaun ca Guntpom;

Crabuin3arop HarmoHa ca 3eHep AUO00M;
HWHrerpucanu cTabUiIn3aTop HaIloHa;

 oGjacHu yJIOry HHBEPTOpA y Mpolecy J100Hjama Han3MeHnuHor | FiuBeprop.
HAIloOHa;
* [IOBE3yje KOJIO peMa 3a/1aTo]j eNeKTPHYHOj eMH BEXKBE:

* U3MepH CTPyje M HallOHe KOJI I10jadaBada y jeXHOCMEPHOM
peKUMy paja;

* aHAM3HpA Pajl [0jadaBada ca 3ajeJHHIKAM EMHUTEPOM /
COPCOM MEpEbeM HAIOHA OCIIHIOCKOIOM;

* M3MepHU HAIOH OCIIMIIOCKOIIOM Ha y/asy U u3lasy
uHBepTyjyher u HenHBepTyjyher mojadaBada u Ha OCHOBY TOTa
OJIpe/IN T10jauarbe HalloHa;

* M3MepH HAIOHE Ha yllady U M3J1a3y ycMepaya OCLUIOCKOIIOM;

* HaI[PTa BPEMEHCKE [MjarpamMe Ha OCHOBY H3MEPEHHX
BPEIHOCTH;

* pUMeElbYje Mepe 3allITHTe Ha pajy y Jaboparopuju;

* QHAJTM3HpA Pajl [10ja4aBadKUX KOJIa MEPCHEM HAIIOHA y
peneBaHTHUM Tadkama, yropelyjyhn nobujere pesynrare ca
H3pAdyHATUM

1. JeqHOCMEpHH peXHM pajia MojayaBaya ca 3ajeJHIYKUM EMUTEPOM;

2. TlojayaBay ca 3ajeJHMYKHM EMHTEPOM Ka0 0jayaBay HAM3MEHUYHHUX CUTHAIIA —
opehuBambe HATIOHCKOT T0jauyarka 1 TPAHNYHUX (DPEKBEHIIM]a;

3. INojayaBay ca 3ajeIHIYKHM COPCOM Kao I0jayaBad HAW3MCHUYHNX CHTHANA;

4. HeunBepryjyhu nojauaBa4u Kao rojayaBay HAM3MEHHYHOT H j€HOCMEPHOT HAIIOHA;
5. UnBeptyjyhu nojauaBad kao nojadaBad HAM3MEHHYHOT U jeTHOCMEPHOT HATIOHA;

6. Koo 3a cabupame HalloHa 1 KOJIO 32 OJTy3HMa-¢ HaIlOHa;

7. Yemepauu;

8. Crabunusarop HamoHa.

Kiby4HH NOjMOBH: [10ja4aBay, paJiHa Tauka, y/la3Ha 1 W3Ja3Ha OTIIOPCHOCT, CTPYjHO U
HAaMmoOHCKO r[oja'{a}be, IIOBpaTHa CIipera, ycMepad, c’ra614n143aTop, WHBEPTOP




YBoa y AMTHTAJIHY
€JIEKTPOHHKY

« nedunuIIe nojamM HHGOPMALHje U JUTHTATHH 0OIUK
uHdopmarnmje;

* BPIIM KOHBEP3Hjy OpojeBa jeJHOT OPOjHOT CUCTEMa y IPyTH;

* o0jacHH IPUMEHY KOJ0Baba;

* HabpOjU OCHOBHE apUTMETHYKE OTepaliyje y OuHapHOM
CUCTEMY,

* BpIIM MUHUMHU3ALHM]Y JIOrnuKe QyHKIuje;

* pefcTaBIba Jorudke QyHKuuje rpahuuKumM cuMbonnma,
KOM6PIHa]_U/IOHI/IM Tabenama u BPEMECHCKUM ;mjar‘paMI/lma;

* HaOpOjH BPCTE OCHOBHUX JIOTHYKHX KOJIA M EbHXOBE
KapaKTepUCTUKE;

* peanm3yje CIOXKeHe Jorndke QyHKIHje MoMOohy JTOTHIKHX
KoJIa;

* ofIpe/u JTOTHUKY (ByHKIH]Y KOjy KOJIO peanusyje;

* HaOpoju pa3iuke n3Mel)y KOMOMHALIMOHUX M CEKBEHIIHjaTHUX
MpeKa;

Tojam undopmanmje. Jururtantu oonuk uHdopmauja. bur kao jeannuna
uHdopmanyje. JlururanHa kona — mojam;

BunapHu, OKTaJIHU U XeKcaeuMaHu Opojan cucrem; Konsepsuja 6pojesa;
Komosu;

OCHOBHE apUTMETHYKE OIepaLije y GHHAPHOM CHCTEMY;

Jlornuke onepanwje u Bynosa anrepa;

TIpencrapibame Torudkux GyHKIMja. MHHAIMHU3AIM]A TOTHIKKX (ByHKIHja;
Jlornuka xoma: I, ILL, NE, NI, NILI, ucxpyuuso ILI u ucxspyanso NILI xomo;
CuHTe3a M aHAJIM3a JIOTHYKUX KOJIa;

TTojam KOMOMHALIOHE U CCKBCHIIMjATHE MPEIKE.

* QHAJIM3HpAa Pajl JOTHYKHX KOJIa;

* aHaJM3Upa paj Joruykux koiaa y CMOS texHonmoruju;

* aHaJIM3Mpa HAIIOHCKE HUBOEC KO pa3INYUTHX JIOTUYKHUX KOJIa
Ha OCHOBY MEpeHa;

* IpUMEbYje Mepe 3aLITHTE Ha pajly y 1abopaTtopuju.

BEXBE:

1. Ananu3a paja JOTHYKHX KOJa;

2. Jlornuka xorma y CMOS texHonoruju;

3. Mepere HaoOHCKUX HUBOA y PA3IMUMTHM JIOTHYKHM KOJTHMA.

K/byuHu nojMoBH: OHT, KOIOBH, JIOTHYKA KOJIa, KOMOUHAILMOHE MPEXe, CCKBEHIIMjAIIHE
Mpexe

Paspen: Tpehu

HA3UBHU TEMA

ncxoamn
ITo 3aBprueTKy TeMe ydeHHK he OuTH y cTamby Ja:

MNPENOPYYEHHU CAJIPKAJH / KIbYYHH TIOJMOBH CAJIP/KAJA

TlojauaBayka KoJa

* o0jacHH PHHIKI pajia Ju(epeHIHjaTHOT [0jayaBada

* o0jacHM MPUHLMI pajia Kosa 3a JudepeHunpame u
HHTErpasberbe HpTajyhn enekrpoHcKy uemy u oarosapajyhe
BPEMEHCKE JIujarpame;

* aHAJTM3HpA IPHHIUI PajJa Kojla 32 OrpaHHYaBarbe HAIOHA
nprajyhu BpeMeHcKe ujarpamMe 1 IPEeHOCHE KapaKTePHCTHKE;

* ONUIIE NPHHINUI pajia ¥ ynotpely IojayaBaya cHare

* [[PTa CICKTPUYHE MICME aKTUBHUX H MACUBHUX (UITapa y3
o0jalmembe pasiiKa;

* U3payyHaBa rpaHUYHY (QPEKBEHLIHM]Y 32 aKTHBHE QHITPE MPBOT
U ApYTOT pena;

* aHaM3Kpa pajl BUIIECTENEHHX 0jauaBada n3padyHasajyhn
YKYIIHO I0jayarbe [ojayaBaya

* HABOJM yTHIAj IIyMa Ha Paj eICeKTPOHCKUX KOJIA U CKIIONOBA;

* pelaBa 3a/1aTKe ca 110ja4aBadKuM KOJIMMa,;

* MepH HaIOHE OCLIUIOCKOIIOM;

* [IOBE3yje KOJIO M0jauyaBayKor Kojia IIpeMa 3aJaToj eJIeKTPHIHO)
emy;

* aHAJIM3Hpa Pajl [10ja4aBayKUX KOJIa MEPCH-EM HAIOHA y
PEIICBAaHTHUM Ta4KaMa KOJIA OCLUTOCKOIIOM;

* TIpeicTaBiba rpaUuKy i TabellapHo pesylTare Meperba;

* CHUMa IIPEHOCHY KapaKTePUCTHKY I0jauaBaya;

* QHAJTM3HpA PE3Y/ITATe MEPEHa HALIOHA Y PEICBAHTHIM TadKaMa
Koia 00HjeHe 3a ylia3He HalloHe Pa3IHYHTHX [TapaMeTapa;

* CHMMa KapaKTepHCTHKE (UITPa;

Judepenuujinam nojayasay.

TTacuBHa KONIa 32 HHTErpasbeibe U AU(EPEHINpAbE.

Kona 3a mudepeHnmpame 1 HHTETPaberkhe ca ONepalOHIM T10jadaBaieM;
ITacuBHa KOJIa 32 OrpaHUYABAHE HAIIOHA.

Koua 3a orpaHn4aBame HAIIOHA Ca OIEPALHOHUM I10jadaBadeM.

TlojauaBaun cHare.

DpeKBEHIIN]CKA KAPAKTEPHCTHKA.

AxTuBHHU HuaTpHU.

Buecreneny nojayaBaym.

IIym y eIeKTpOHCKUM KOIUMA.

BEXBE:

1. TlacBHa KoJjia 3a HHTErpaJberbe M IN(epeHIpame

2. Kona 3a nudepeHIuparme 1 HHTErPa/beibe ca ONepaliioHIM [10jadaBaveM;
3. [lacuBHa KoJIa 33 OTPAaHHYABASE HAIIOHA; KOJIA 32 OTPAHIMYABAGE HAMIOHA Ca
OIIEPAIIOHNM I10jauaBadeM;

4. OpeKBeHIHjCcKa KapaKTePHCTHKA;

S. AxTuBHHU HUATPU

6. BumiecTeneHu 1ojagaBadin

K/byuHu nojMoBu: xona 3a 1u)epeHINpambe U HHTETPaberbe, KOa 32 OTPaHNYaBAIbe
HaroHa, (PPEKBEHIMjCKA KaPAKTEPUCTHKA, aKTUBHH (DUITPH, BUIICCTCIICHH TT0jadaBadn,
ym.

H3BopHu 3a Hanajame

* 00jacHM IPUHIMII pajia KOHBEPTOPA 33 CHIDKCE-E HALIOHA
(buck);

* o0jacHM NPHHIMI pajia KOHBEpTOpa 3a noBeharme HanoHa
(boost);

* pasiMKyje JIMHeapHe Of MPEeKUIAaYKNX U3BOpA 32 Halajambe,
HaBOIlehl/l TMPEAHOCTH U MaHE

* HaBOJIM KapaKTEePUCTUKE CAaBPEMEHHX U3BOPA 32 HAIlajarbe 1
BHUXOBY IPUMEHY

* MEpH HaloHE y PEJIeBaHTHHM TauyKaMa H3BOpa 3a Harlajame;

* aHAJIM3Kpa Pajl U3BOPA 32 HAllajatbe HA OCHOBY PE3yNTaTa
Mepemba;

* HCTPaXKyje KapaKTePHCTHKE CaBPEMEHUX H3BOpa 3a Harlajarmbe.

TIpexuauky N3BOPH 3a Hamajakbe:

* KOHBEPTOPH 3a CHIDKEH¢ HaroHa (buck) u
* KOHBEPTOPH 3a oBehame HaroHa (boost);
CaBpeMeHH H3BOPH 32 Hamajame.
BEXBE:

1. KonBepTopu 3a CHIXKEHE HalloHa

2. Konsepropu 3a nosehame Harosa

KIby4HH MOjMOBH: jeTHOCMEPHH H3BOD 3a Hallajame; KOHBEPTOPH 3a CHIKEHE HAllOHA
(buck); xouBepropu 3a nosehame Harona (boost);

HmnyJicHa koJa

* HaIpTa UMITYJICHE OOJHKE HAMOHA Y3 00jallIberbe;

* OJ[pe/I¥ KapaKTEePUCTUKE UMITYJICHOT CHTHAJIA;

* ONUILE paj U MPUMEHY OCHOBHHX OMCTaOMIIHHUX KOJa;

* HalpTa KOMIIapaTopcka Kona 1 ofarosapajyhe BpemMeHcKe
Jijarpame HaroHa y3 ofjaimbese (yHKHOHATHOCTH;

« ananusupa paz LIMUTOBOT KoJla 33 pasIN4UTe HAIIOHE Ha
ynasHy;

* 00jacHM IPUHIMII PaJia MOHOCTAOHITHOT MyJITHBHOPATOPa;

* 00jacHM MPUHLKII pajia aCTaOUIHOT MyJATHBHOPATOpA;

* 00jacHM HPUHIKII Pajid ¥ IPUMEHY OCLIIATOPa;

Vmnyncuu o6y HaroHa. KapakTepHcTHke;

BucrabuiHa Kona: Jied KoJia ¥ CHHXPOHHU (v — (IonoBy;

Kommaparopcka kona u [LIMuToBO K0110;

AcTa0WiIHa KoJla — acTaOWIHH MYJITHBHOPATOp;

MoHocTa0mIHa Kola — MOHOCTaOWITHN MYITHBHOPATOD;

Ocuunaropu (RC ocuunarop ca BHHOBIM MOCTOM M OCLHIATOPH Ca KBAapLIOM).

* U3MEPHU HAIIOHE OCHUJIOCKOIIOM Y PEJICBAHTHUM TauKaMa
HMMITYJICHOT KOJIa;

* HaLPTa BPEMEHCKE JMjarpamMe H3MEepeHHX HaloHa;

* aHAJIM3UpPa PaJi UMITYJICHOT KOJIa Ha OCHOBY oOpal)eHux
pesyITaTa Meperba;

* IpUMElbYje Mepe 3alITHTE Ha pajy y Jaboparopuju;

BEXBE:

1. bucrabunna kona;

2. Komnaparopu, IIIMHTOBO OKHIHO KOJIO;
3. AcraGuiiHu MynTuBuGparop

4. MoHocTabuiIHN MyaTHBHOpPATO;

5. Ocuunarop.

KibyuHu nojmoBu: nmiyic, 6MCTabMIHO KOJI0, OCIMIATOP, aCTA0MIN U MOHOCTAOMIHI
MyJNTHBHOpaTOp




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE TIPOI'PAMA

Jpyru pa3pen

Oomu HactaBe: Teopujcka HactaBa (105 yacosa) + BexOe (35 yacosa).

MecTo peaansanuje HactaBe: CBI YaCOBH TEOPHjCKE HACTaBe CE pealli3yjy y CTaHAapAHOj YIHOHHMIIH, a YaCOBH BEXOH y KaOMHETY

IIpenopyyenn 6poj 4acoBa o TeMama:

— IlomynpoBoaHUYKe KOMIIOHEHTe: 37 yacoBa TeopHjcke HacTase, 10 yacoBa BexOu

— IlojauaBadxa Kojla 1 U3BOPU 3a Halajame: 45 yacoBa TeopHujcKe HacTaBe, 17 yacoBa Bexkon

— YBoJ y JUTUTAJIHY €JICKTPOHUKY: 23 yaca TeopHjcke HacTaBe, 8 yacoBa BexKOH.

Ha npBoM 4acy yno3HaTu y4eHHKe ca UJbEeBHMA U NCXOJMMa HAaCTaBe, OHOCHO yueha, INIAHOM pajia ¥ KPUTEPHjyMOM U HaYMHHMA OLICH-HU-
Bama, Ka0 M HAYMHOM PaJia y YYHOHHUIH U KaOHHETY, IOENH Ha IPYIIe U PaCloOpeIoM pean3aliije HacTaBe.

JluckyTyjere ca yueHHILMMa O BUXOBUM pa3MullUbamiMa Ha TeMe: 1lITa je To enexkrpoHuka? [la M je HEKO MMao 10 cajia MPAKTUYHOT HC-
KyCTBa ca eJICKTPOHCKUM KOMITOHeHTama U koje? KakaB je yTuiaj enekTpoHckux ypehaja Ha sxuBOT caBpemeHor 4oBeka? Koju nenoBu cBera cy
MIO3HATH TI0 Pa3BOjy €IEKTPOHCKE HHAYCTpHje?

Hacraga he ce peannzoBaTu Kpo3 4acoBe TEOPH]jCKE HACTABE Ca LIEIUM OJEJbeHEM y YUHOHHIIN H YacOBe Ta00PaTOPHjCKUX BeXOH y KaOHHe-
Ty TIOJIEJIOM Ha JiBe rpyIe. TOKOM peasn3aliyje cBake TeMe YBEeK ce NMPUAP)KaBaTH UCTOT NPHUHIIHIIA: TEOPETCKH 00jaCHUTH T10jaBy HJIM 3aKOHHUTOCT,
MOTBPJMTH j€ PadyHCKH (TaMo IJe je To Moryhie) a OHla M3BPIIUTH JEMOHCTPAIH]y HIH MEperha y JTab0paTopHjH.

[Ipu m3pasy onmepaTHBHUX IJIAHOBA MOTPEOHO je NedUHKCATH TUHAMUKY pala uMajyhu y Buay Ia je yueme, Kao U (GOopMUpamke CTaBOBa
U BPEJHOCTH, KOHTUHYHPaHH HPOLEC U Jia je Pe3yaTaT je CBUX aKTUBHOCTH HA YaCOBHMA PEAJIM30BAHUX PA3IMYUTHM METOJICKHM IIPHCTYIIOM,
kopuiifiereM HH(pOpMaIKja U3 pa3InuUTHX W3BOpa, IPEe3eHTOBaHUM BehrM Opoje pealHuX puMepa U y3 akTHBHO yuenthe ydeHnka. [Ipuiinkom
IUIAHUPatha AKTUBHOCTH Y3€TH Y 003Up HUBO MCX0/a. YKOIIMKO CY MCXOZIM Ha BHIEM HUBOY CJIOXKEHOCTH, OAHOCHO aKO C€ OHOCE Ha aHAJIN3Y W
eBaJIyallyjy, IUIAHWpaHe aKTUBHOCTH aJIM ¥ KPUTEPHjyMH OLeHHBaba Mopajy Outn y ckiiany ca muMa. HactaBHUK oBakBe Mcxoze 00aBe3HO orle-
parroHau3yje, OAHOCHO pa3Buja Ha HU3 HIKHX UCXO/d, KaKo OM MX yYEHHIIU MTOCTEIEHO JOCTH3AIIH.

IpuMep onepannoHaNU3alMje UCXOA: AHANUSUPA NPUHYUN PAOA KOLA 3d 02ZPAHUYABAIbe HANOHA ypmajyhiu epemencke oujazpame.

HacraBHuk miaHupa 1a y4eHUIH y IPoLecy IOCTHU3amka OBOT MCXO/a HajBUILET HUBOA JOCTUTHY cienehe:

— neduHHIIE YIIOTy KOJIa 32 OrpaHUYaBamke HAIIOHA,

— aHaJIM3MpA PaJl jeAHOCTABHOT KOJIa 32 OTPaHUYCH-E HAIlOHA Ca jeTHOM JJMO/IOM Ha OCHOBY HAl[PTaHE €IEKTPOHCKE IIeMe;

— aHaJIM3Mpa PaJl CI0XKEHU]Er KoJla 3a OrpaHNYeHhEe HallOHa ca BUIE 11ofa (YCMepauKHX, 3eHep) Ha OCHOBY HAllPTaHE €JIEeKTPOHCKE LIEME;

— aHaJM3Mpa PaJl KOJIa 3a OTPaHHYCHHE HAllOHA ca ONEPALIMOHKUM [10jayaBadeM Ha OCHOBY HAI[PTAHE CJICKTPOHCKE IIEME;

— L[PTa MACHBHO KOJIO 33 OTPaHUYEHE HAIIOHA Ha OCHOBY 3aXTEBA;

— LPTa KOJIO 332 OTPaHUYCHE HATIOHA Ca OIEPAlliOHUM I10jayaBauyeM Ha OCHOBY 3aXTEBa;

— aHaJIM3Upa paJi Kojla 3a OrpaHHyYaBarb¢ HAllOHA HAa OCHOBY 33JIaTOT YJNA3HOI HAIlOHA LPTajylil BpEeMEHCKe Aujarpame yJasHOT U H3JIa3HOT
HAIlOHa,

— LpTa IPEHOCHY KapaKTePUCTHKY (3aBUCHOCT M3J1a3HOT O YJIa3HOT HAllOHA) 3a 33/1aTo KOJIO 33 OrPaHNYEHE HalOH.

HacraBHe capikaje je HeONXOAHO PeaIH30BaTH KPO3 MPUMeEpe LITO BUILIC CUTYalllja U3 PEATHOT KOHTEKCTa, KopucTelin caBpeMeHe HaCTaBHE
MeToJie U cpeacTBa. Tpeba HacTojaTH a y4eHUIH Gy1y OCNOCO0/beHH 3a: CAMOCTAJIHO PElLIaBambe NPOOIEMCKUX CHTYalMja; IPOHAIXEhE, CH-
cTeMaTH30Bame N Kopuinheme nHpopManrja U3 pa3InuIUTUX W3BOpa (HIIP. CTPyYHE JIMUTepaType, HHTEpPHeTa, Yacomuca, yiiOeHnKa, Karaiora. . .);
BH3YCIIHO OlaXkame, Iopeljere U yCrocTaB/bambe Be3a n3Mel)y pasnuuuTux caapkaja (HIp. MOBE3MBAKBE CaapiKaja IMpEeAMeTa ca CBAKOIHEBHUM
HCKYCTBOM, CaJip)KajuMa JPyrHX IpeaMeTa U Ap.); THMCKH PaJl; CAMOIIPOLICHY COIICTBEHOT 3Hama M HAIPEA0Bamba; NPE3CHTALU]jy CBOjUX PajioBa U
IPYIHUX ITpojeKara u euKacHy BU3yelHy, BepOallHy U MUcaHy KOMyHHKAIHjy y3, Kajia je To HOTpeOHO U oAroBapajyhly apryMeHTanujy.

TpuiarkoM peaiu3anuje HacTaBe HcTalin BaXXKHOCT MOIITOBaba CTaHIAp/a, MPAaBMIIa U MIPOITHCa y 0BOj 00NacTH U yka3aTu Ha Moryhe mpo-
6JeMe KOju ce MOTY IOjaBUTH YCJIe]] HeMOLITOBAaka U/HIH HEPUIPKAaBabha NCTUX.

IIpenopyyeHe nNpojeKTHe AKTUBHOCTH: Y TOKY IIKOJICKE TOAMHE OPraHU30BaTH ABA NMPOjeKTHA 3aAaTKa, 10 jelaH y IPBOM U JPyroM Ho-
ayroguiuTy. IIpHIMKOM IUIaHUpaba MPOjeKTHHX 3a7aTaka BOAUTH padyHa o cienehem:

— Y4YEHHKE TOACIIUTH Y Mamke THMOBE;

— Y jeTHOM THMY je 10 4 y4eHHKa;

— ¢opmuparu oaroBapajyhu 6poj TeMa mpojeKTHHX 3aJaraka HactpaM Opoja THMOBA;

— OpPraHH30BaTH UCTPAXXUBAYKH PaJl YUCHHKA Ha TEMY IPOjEeKTHOT 33/1aTka, a IpeMa IpernopyKama 3a pealn3alijy HalpeaHUX TeXHUKa yde-
1ha U IIPOjEeKTHE HACTaBe;

— yYCHHUIIMA JaTH JIOBOJEHO BpEMeHa Ja oOpajlie TeMy MpPOjeKTHOT 3a/aTKa, YKOJIUKO je TO Moryhe MpojeKTHHUM 3aaTKOM OOyXBaTHUTH U
cazapxaje ca 1abopaTopHjCKuX BeKOHU, OAHOCHO, HACTOjaTH MAaKCHMAJHO YCIOCTABUTH Kopenanujy u3Mel)y TeopHjcKor U MpakTHYHOT Jefia Mmpe-
MeTa;

— YKOJIMKO TeMa To oMoryhaBa, MpojeKTHH 3aJaTaK peali30BaTh y capalmby ca HaCTaBHUKOM npeaMeTa CopTBepCKH anary;

— y OllepaTHBHOM IUIaHy pajia MpeIBUISTH oAroBapajyhu Opoj yacoBa 3a MPe3eHTOBAbE MPOjEeKTHHUX 3a/aTaKa, IPUMEHOM CaBPEMEHUX METO-
Jla HallPeTHOT y4erha U MyJITUMEIHjalHe OlIpeMe.

IIpunukom obpane Teme IosrynpoBoaHMYKe KOMIIOHEHTe, CBa O0jallIbemha 0a3upaTi Ha CHITUIHjyMy Kao TOMYIPOBOAHUKY, a TePMaHH]yM
caMmo HarmoMeHyTH. [IpyHIMO pajga qUoa aHANIU3UPATH ca YUCHUIIMMA Ha IPUMEpUMa eJIeKTPOHCKHX KoJa ca quoaama (ca jeqHOCMepHHUM M Hau-
3MEHHYHNM cTpyjama). MHCHcTHpaTH Ha TpadMIKoM NpHKa3y BPEMEHCKHX JHjarpamMa HaloHa y peJIeBAHTHHM TadykaMa KoJla Hau3MEHHYHE CTpYje
ca quozama. IIpuHuMIIE paja TpaH3UCTOPa PAJUTH ONUCHO, 0e3 3alakeha y IeTajbe Al MHCHCTUPATH Ha MO3HABalY YCJIOBa 32 paj NMOjeHHHUX
BpCTa TpaH3ucTopa. [IpuHIHNI paga OGUIIONapHOT TpaH3UCTOpa OOPAaAUTH HA MOJEIY ca 3ajeIHHYKHM EMHUTOPOM; €KBHUBAJICHTY ILIEMY LIPTaTH KO-
puctehn n mapamerpe. HarmacnTy 1a ce eKBUBaJIEHTHE IIeMe TPAH3UCTOPA Pas3iIiKyjy Ha BUCOKHM YUECTaHOCTUM U TO TPHKA3aTH OAroBapajyhnm
EKBUBAJICHTUM IIeMaMa (0e3 3aXTeBa J1a YUeHHIN CAaMOCTAIHO LPTajy Te IIeMe).

Toxom peanuzanuje HactaBe y Temu IlojayaBayka Kos1a M M3BOPH 3a Halajame yPaIUTU 33/laTKe y KOjUMa C€ aHAJIM3Upa jeAHOCMEPHU
PeXHM paja ImojadaBada ca TPAaH3HCTOPOM y3 ofpehuBame monoxaja pagHe Tauke. [lojaM cTpyjHOT, HAMOHCKOT IT0jadamsa, yJaa3He U U3JIa3He OT-
MOPHOCTH 00paanuTH Ha ONOK-meMu deTBopomona. [Ipukasaru mojadame u y genubennma. OCHOBHH MOjadaBad ca OUMONIAPHUM TPaH3UCTOPOM
0o0paanTu IoMohy eKBHMBAJICHTHE IIEMe, U3BECTH U3pase 3a I0jadame HAIlOHA U CTPYje, YIa3Hy M M3/1a3Hy OTIHOPHOCT — OBAa HACTABHA jeIMHHIIA
MMa 3a IIJB J1a TTOKaXke J]a ce BPEAHOCTH I0javyarha HalloHa M CTPYje, yiIa3Ha 1 M3JIa3Ha OTHOPHOCT MOTy IpopadyHary. He 3axreBatw na y4eHHIH
CaMOCTAJIHO U3BOJIE M3pa3e 3a CTPYYHO M HAMIOHCKO MOjayame, Beh KOPUCTUTH M3BEIEHE H3pa3e TOKOM M3padyHaBamba.



IlomenyTH Aa mocToje U Apyry nojayaBayu ca Tpanzucropuma. O0jacHUTH 3HauYaj MO3HaBaba PPEKBEHIIN]CKE KAPAKTEPUCTUKE U TPAaHUYHHUX
(pexBeHIMja, a 3aTUM Ha BexkOamMa CHUMHTH ()PEKBEHIMjCKY KapaKTepPUCTHUKY M MepemheM yTBpIAWTH rpaHudHe (pekBennuje. [Ipu obpamy no-
BpaTHE CIIpere, yKparko 00jaCHUTH YIIOTY TO3UTHBHE TIOBpPAaTHE CIpere U keHy (QYHKIH]Y y OCIIIaToprMa, 0e3 ynaxkema y aerabe. O0jacHUTH
YJIOTy HeraTHBHE IOBpAaTHe crpere y nojayaBauuma. Kilace pana nojadaBaua ypanuru uHGopMmaTuBHO. M3pauyHaBame 1ojadarba BULIECTEIICHOT
ojayaBayva IPHUKa3aTH Ha jeJHOCTABHOM IpUMepy, YKIbYdyjyhu ¥ mpuMep Kaja cy nojadara IojeIMHHUX MojayaBaya Jiara y Aeuoennma.

Bnok memy omnepanuoHor nojadaBada oOpaJUTH ONICHO, a IPUMEHY Ha WIeaTHOM HHBEpTYjyheMm n HemHBepTyjyhem mojauaBady. Harmacutui
NPEeIHOCTH MojayaBada ca ONepaloHnM MojadaBadeM. Yemepade ca GUITPOM U CTabHIN3aTope HalloHa 00jaCHUTH Kao JIe0 jeAHOCMEPHOT U3BOpa
3a Hanajame. O0jacCHUTH NPEAHOCTH UHTEIPUCAHOT cTabmin3aropa HaroHa. MaBeprop o6paguTu onucHo. Y o0paau oBe TeMe ypaaurh Behu 6poj
3agaraka. [Ipe peanmzamyje BexxOe ca ONEpallMOHUM TI0jadaBaueM HAIIOMEHYTH Jla Ce M3MEpeHE BPETHOCTH Pa3lIUKYjy Ol MpopavdyHaTHX, 300T
yTHLaja peaHUX IapaMeTapa ONepaloHOr MojayaBada Ha pajl Kojla. AHaJIM3UPATH ca YYCHULMMA Pajl M0jayaBadkuX Kojla 3a Pa3IMuuTe HAIlloOHE
(pa3nuuuTe aMILINTYAE U QPEKBEHINje) Ha yila3y U y YCIOBUMA IIPOMEHE KapaKTePUCTUKA YHOTPEO/bEHHX KOMIIOHEHTH.

3a peanu3anyjy HacTaBe y TEMH YBOJ y AUTHTAJHY eJIEKTPOHUKY 00jacHUTH nojaMm nHpopmaruje. Ox OpojHUX cucTeMa 0OpaIuTH JIeiu-
MaJIHM ¥ OMHApHU, Ka0 M NPETBApabe U3 jeNHOr cucreMa y apyru. Komose oOpaauti Ha MHGOpMAaTHBHOM HUBOY. [IoceOHY makimby IOCBETUTH
OCHOBHHM JIOTHYKHM KOJIMMa U FBUXOBUM KapakTepUcTHKaMa (paj] Kojla aHaIM3upar KopuiiiielheM BpEeMEHCKHX JHjarpaMa HaroHa U KOMOWHa-
nuoHNM Tabenama). Kon peanusanyje JOrHUKuX Kojla YpaauTH AeTajbHO HHBEpTOp Y CMOS TeXHONOTHjH U HBEeroBe KapaKTePUCTHKE, PUHIINAT
pazja a peanuzalujy OCTAINX KoJa ypaauTH HHGopMaTHBHO. HamoMeHyTH Jia ce JIOTHYKa Kojla MOTY pealn30BaTh U Ha Apyre HaunHe. KomOuHa-
IIMOHE U CEKBEHIMjaJHEe Mpeke 00paJuTH OIMCHO U caMo HabpojaTu mpuMepe Mpexa, 0e3 3aiaxema y 1eTajbe. TokoM o0pasie 0Be TeMe YpaauTH
Behu Opoj 3amaraka u3 00IaCTH eIEMEHTAPHUX JOTHYKHUX KOJa U Mpexa.

[Inanuparty a MojenuHe cajpikaje yueHUIH oOpajae Kpo3 MPOjeKTHY HacTaBy y MamHM rpylama, IpunpeMajyhu mpeseHranyje 3a ocranie
yuaeHuke. PopMaTHBHO NPATUTH pajl YUEeHHKA y Ipyrnama. YKOIHKO je Moryhe, opraHu30BaTi IOCETy CTPY4mhaKa U3 00JacTH eJIeKTPOHHUKE KOju O1
YUYCHHIMMA TPUOIIDKHO TPEHIOBE CABPEMEHOT Pa3Boja U MPUMEHE EJICKTPOHUKE y PA3IMYUTHM 00JacTHMa, MM OPraHU30BaTH OJIa3aK yYeHHKa
y IoceTy KOMITaHHjaMa Koje ce 6aBe MPUMEHEHOM SJIEKTPOHHUKOM.

ToxoMm Tpajarba TeMa peaar30BaTH HajMambe TPH TECTa 3Hama. 1eCTOBH 3Hama Ou Tpedao aa caapike TeOpHjCKa IMUTamka U padyHCKe 3aJaTKe
Pa3IMYUTHX HUBOA CIOKEHOCTH. IIpenopyuyje ce a TECTOBH 3Hama CajpiKe U IHTamka Pa3InuUTHX OOJIMKA: MUTamba BUIIECTPYKOr H300pa, Mu-
Tama JI0MyHe, MUTamba OTBOPSHOT THIIA — UTakba KOja 3aXTeBajy KpaTak eCejCKU OJroBOp, MUTaba ca U3padyHaBamkeM U IpadUuKiM IIPHKa3HMa.

Tpehu paspen

Oo0mmuu HactaBe: Teopujcka HacTaBa (68 gacopa) + BexxOe (34 gacosa).

MecTto peanu3anuje HacraBe: CBU YaCOBH TEOPHjCKA HACTABE CE Pealn3yjy y CTaHAApAHO] yHHOHHUIIM, @ YACOBU BEXKOH Y KaOMHETY

IIpenopyuyenu 6poj 4acoBa 1o reMama:

— IlojagaBauka xomna: 30 yacoBa Teopujcke HacTaBe, 14 yacoBa Be:kOH

— M3BOPH 3a Hamajame: 8§ yacoBa Teopujcke HacTaBe, 6 YacoBa BexKOH

— MmmyncHa kona: 30 yacoBa Teopujcke HacTaBe, 14 yacoBa Be:kOu

Ha npBom 9acy ymo3HaTn yd4eHHKe ca IIJbEBHMA U NCXOJMMa HACTaBe, OAHOCHO yUeHa, INIAHOM pajia ¥ KPHTEPHjyMOM U HAYMHIMa OLECHHU-
Bama. Hacraa he ce peann3oBary Kpo3 4acoBe TEOPHjCKe HACTABE Ca IIEIUM OJEJbEHhEM Y YUHOHHIM U YacoBe JTab0opaTOpHjCKUX BeXOU y KaOu-
HETY II0JIeJIOM Ha IpyIe.

IIpenopyyeHe NpojekTHe AKTHBHOCTH: Y TOKY IIKOJICKE TOAWHE OPTaHU30BAaTH ABA NMPOjeKTHA 3a1aTKa, 110 jeaH y IPBOM U APYTOM MO-
nyroauiuTy. [IpunnkoM miaHupama MPOjeKTHHUX 3a7aTaka BOAUTH padyHa o cienehem:

— YYCHHUKE TOJIETIUTH y Mamhe THMOBE;

— Y jeIHOM THMY je 10 4 yueHHKa;

— (popmuparu oxrosapajyhu 6poj Tema NpojeKTHHX 3aJaTaka HacmpaM Opoja THMOBa;

— OpraHU30BaTH MCTPAKMBAYKH Pajl yUICHUKA Ha TEMY IPOjeKTHOT 3a/1aTka, a MpeMa IperopyKaMa 3a peai3alyjy HallpeIHUX TeXHUKa yde-
Ba U IPOjeKTHE HACTaBE;

— YYeHMI[MMa JaTH JIOBOJHHO BpeMeHa Ja oOpaje TeMy IMPOjeKTHOr 3a[aTKa, YKOIHMKO je TO Moryhe MmpojeKTHHM 3a/laTKOM OOyXBaTHUTH U
cazpxaje ca 1abopaTopHjcKuX BesKOHM, OQHOCHO, HACTOjaTH MAaKCHMAJHO yCIOCTABUTH Kopenanujy u3Mel)y TeopHjcKor ¥ MpakTHIHOT Jiefia Ipes-
MeTa;

— y OIllepaTHBHOM IUIaHY pajia MpeaBUIeTH oAroBapajyhu Opoj yacoBa 3a Mpe3eHTOBAE NIPOjEeKTHHUX 3a/laTaKa, IPUMEHOM CaBPEMEHUX METO-
Jla HalIPEeTHOT y4erha U MYJITUMEIHjalHe OlIpeMe.

3a peanmsaunjy Teme IlojauaBauka kosa npunpeMutn Behu Opoj 3agaraka u mpuMepa. YYeHUIH OBOT 00pa30BHOT poduiIia MOpajy UMaTH
IIMpa U TeMeJbHUja 3Haba y Be3M ca HaBeleHUM TeMama. VlHcucTipary Ha o0jalberby NpHHIMIA pajia Kojia, H3padyHaBamy I0jadyarba a KaCHUje
U TIPOBEpY M3padyHaTOr Iojadara Ha BexkOaMa (CHMYIIaIijoM, YKOIHKO HHje Moryhe U3pajuTh HCTO eEeKTPOHCKO KOJI0). Y capaImbH ca HacTaB-
HUKOM nipermeTa CopTBEpCKH anaTH, NPUIPEMHUTH CUMYJanyje onabpaHux Koa.

Harnacuru pasivke n3mel)y akTUBHUX M ITACHBHUX KoJla (OrpaHHyaBaya, Koja 3a HHTerpabeme, TudepeHuupame, puirapa).

IIpe obpane Teme M3Bopu 3a Hanmajame IOICETUTH YUCHUKE Ha TEMy HCTy TeMy M3 IPETXOAHE TOJHHE, jep ce IpaJuBO HacTaBJba Ha IPET-
XOIHO CTeYeHa 3Hama. Tamo rie je Moryhe, IpMHIMT paga Kojla IpeACTaBJbaTH U 00janrmaBaTy moMohy BpeMEHCKHX Aujarpama HanoHa. O6ja-
CHMTH 3Hadaj ¢unrapa. [IoHOBUTH OCHOBHE IIOjMOBE O KaJeMOBHMa, IIPe HEro IITO ce o0paje HacTaBHE jequHHLe: Koneepmopu 3a chudicerbe
nanona (buck) Koneepmopu 3a noseharse nanona (boost). Jenna ox Tema 3a IpojeKTHH 3anaTak Moxe Outn: CaBpeMeHH U3BOPH 32 Hallajame.

3a peanuzanyjy HacTaBe y TeMr MMIy/IcHA Koj1a Ha IOYETKY /I€TaJbHO 00jaCHUTH UMITYJICHE OOJNMKE HAIOHA ¥ BUX0oBe mapamerpe. [puu-
KOM 00pajie KoMIlaparopa HalpTaTH TaJlacCHe OOJNMKE HallOHa 3a OIEpaloOHH T10jadyaBay yrnoTpeObeH Kao KOMIIapaTop, a 3aTHM 00jaCHUTH IpeN-
HOCTH CIICIMjaJITHUX KOJIa KOHCTPYHCAHUX Ja paje kao kommaparopd. IIIMHTOBO OKMIHO KOJO 0OjaCHHTH C ONEpAlIOHUM II0jadaBadeM 3a JBa
pedepenTHa HamoHa; ka0 MPHMEHY HaBECTH MpETBapame APYror oOIMKa HamoHa y npaBoyraoHu. IIpe obpane HacraBHe jeaunune Ocyuramopu
0OHOBUTH TIOBPATHY CIIPEry, Koja je oopalhena y Enexkrponunu y mpyrom paspemy. MMmyncHa kojia 0OpaguTd ca JIOTUYUKAM KOJMMa Y3 TajlacHe
o0nmKe; HaBecTH crienuguyHa kona 3a [1IMuToBa okMaHA KOJIa, 3aTUM acTabuiIHe M MOHOCTaOMIHe MynTuBuOparope. ['e rox je To Moryhe, npun-
LIUII pajia Kojia MPeACTaBbaTH U 00jalImbaBaTi NOMONy BpEMEHCKUX AMjarpaMa HamoHa. VIHcHCTHpaTH Ha IpaKTUYHO] MpUMeHH oOpaheHux camap-
’Kaja U CTAJIHO WIIyCTPOBATH IPHMEpHMA.

ToxoM peanusanuje TeMa ypaJuTH HajMamke TPU TECTa 3Hama. 1€CTOBM 3Hama Tpebda ma o0yxBaTe TEOpHjCKa MUTarba, MUTamka y KOjuMa
YUSHUIIM aHAIU3HUPajy paj Kola Kao M padyHCKe 3ajarke. IIpemopydyje ce ma TeCTOBM 3Hama CaapXe M MHTama PasiIHIUTHX OONHKA: MUTamba
BUILIECTPYKOT N300pa, MUTama JOIyHe, MUTabha OTBOPSHOT THIA — TNTamka KOja 3aXTeBajy KpaTak ecejCKH Or0BOp, MHTamba Ca M3pauyHaBAKEM H
rpaUIKIM IMPUKA3UMA.



IIpenopyke 3a peajqu3zanujy 1a00paToOpHjcKUX Be:xkOH (32 Apyru u Tpehu paspen)

Jenna BexxOa ce paau 1Ba CIIOjeHA IIKOJCKA Yaca M 3a TO BpeMe y4eHMIM Tpeba Jia ypaze cBa Mepema U o0paze pesyarare. HakoH cBake
3aBplLIeHe BeXOe, aHaJIM3MPaTH ca ydeHUIUMa Jo0HjeHe pesynTare, yIopeAnTH UX ¥ KOMEHTapHCcaTH 3alliTo OCTOje Pa3juKe y pe3yiararuma pa-
3IMYUTHUX TPyIa. YKOJIHKO ce pajl y J1abopaTopuju oOpraHusyje Tako Aa He paje CBH YUCHHUIHU MCTY BexOy, aHaJIn3y pesyirara 00aBe3HO ypajuTH
Ha Kpajy LIMKJIyca a IIpe MpoBepe CTEYECHNX MPAKTHYHUX BELITHHA.

Y naboparopuju Tpeda a Oy/e J0BOJFHO PaJHUX MECTa JIa 33 JeIHHUM PaJHAM CTOJIOM OyIy JBa IO TPU yYYeHUKA. IHCUCTHPATH KONl YUCHUKA
Ha kopuhewy cTpyuHe TEPMHHOJIOTH]E, a Ha JIA00paToOpHjCKUM BexOaMa MPUMEHH Mepa 3allTUTE Ha pay U PHUMEHH IPEHopyKa 3a 3alITHTY OJ
KBapa olpeMe yciie]] HeNPaBUIIHOT PyKoBarba. Ha mpBoM TepMUHY BeXOU Tpeba yo3HATH YUSHHKE ca MEPHUM HHCTPYMEHTHMA, alaTtoM M Ipubo-
poM Koju he ce KOpUCTUTH, Kao ¥ IIpaBIIINMa pajia U oHallamba y KaOHHETY.

HactaBHUK je y 00aBe3H J1a NPUIIPEMH JieTaJbHa YITyTCTBA 3a JIabopaToprjcke BexOe, Kako O YUSHHIHM YHAIpe OMIN yIO3HATH ca HAYMHOM
paza: Koje BeIMYMHE Ce Mepe, LITa ce IPOpayyHaBa, Ha KOjU HA4YMH Ce KOPUCTE M3MEPeHE BEIMYMHE y NPOLIECy aHaIH3e.

Wucuctupary Ha Kopunthelky aHAIOTHUX M IUTUTATHUX YHUMEPA, Kao M OCIIMIOCKOIA.

N3zBoheme BexxOM MoTpeOHO je ycarlaCHTH ca TEOPHjCKOM HAcTAaBOM Tako Ja oAaroBapajyhe BexxOe ciene oaMax HaKOH 00pasie TEOPH]jCKOT
rpaauBa. YKoJIHKo je moryhe, 1aboparopujcka Meperha IOTBPAUTH PauyHCKUM MyTeM, a 3a n3abpaHe BexOe ypaauTH 1 OAroBapajyhy cuMmynamnujy
Ha pauyHapy paau nopehema pesynrara. M3y3eTHo, y cilydyajy HeJoCTaTKa IIOTpeOHe ompeMe 3a MojequHe BexOe, ypaauTH caMo oxrosapajyhy
CUMYyJIaLHjy.

WHcuctupary a y4eHHIM BOjie IHEBHUK BEXOU KOjU OM caapikao M3BEIITaje ca BeKOH, pesyirare Mepea, o0paay 100HjeHHX MmoaaTaka,
rpaduuky / TabeTapHU NPUKa3 Kao U 3aKJbydke. PeOBHO IperieaTi THEBHUKE BEXOH.

HakoH CBaKkor IMKIyca B&KOH, KPO3 HHIAMBHIYAIHH pajl yYCHHKa, OLCHUTH HUBO CABJIaJaHOCTH CTCUCHUX MPAKTUYHUX BEIITHHA (CHIPOBO-
hemwe Hanora, onabup u kopumheme HHCTpyMEHATa, OUMTABAE PE3YITaTa, IPEeCTaBbabe pe3yirara TabenapHo U rpadMuKy, TyMauyerme pesyi-
Tara, aHaIN3Upamke Paja Koja y pa3IMdiTHM YCIOBUMA).

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

DopMaTHBHO OLIEHHBAKE, Ka0 MOJeN Ipalieha HalpejoBamba YUeHUKa, Ce 0IBHja Ha CBAKOM 4acy M CBAaKa aKTUBHOCT je JoOpa MpHiMKa 3a
NPOLIEHY HaIllpeoBamba U JaBame rnoBparTHe nHpopmanuje. [locturayha yuennka je Mmoryhe BpeqHOBaTH Kpo3: akKTHBHOCTH Ha 4acy (Tj. IIporecy
yueHa); OCTaBJbakbe MUTaka W/IIN JIaBabe OJroBopa y CKIIaly ca KOHTEKCTOM KOjH ce 00jalllmbaBa; H3pajly 3a/iartaka, U3BEIITaje yYeHHKa O pe-
QJIM30BaHUM Bex0aMa, HCTPAKMBAYKUX IIPOjeKaTa H CJI.; IPE3EHTOBABE CapiKaja; TECTOBE NIPAKTUYHUX BEIITHHA, npahemwe nocturuyha ucxona,
noMoh JIpyroBuMa U3 oieJbea y LIMibYy CaBlafiaBamba IpajiiBa U Cll. YueHHKe Tpeba ocrioco0baBaTi U 0XpaOpUBATU Jla MPOLEbYjy CONCTBEHH
HaIpelaK y OCTBapUBakby HCX0/d, Kao U HAlPEAaK IPYrhX YUCHHKa, y3 OIroBapajyiy aprymeHTanujy.

IMToceOHy naxmwy oOpaTHTe Ha YaCOBMMA Ha KOjUMA TOCTYjY CTPYUHballd U3 MO0jeAMHUX 00IaCTH, BPEIHYjTEe aKTHBHOCT YYSHHKA KOjH MOCTa-
BJbajy NMHUTakA M aHATUTUYKHU Pa3roBapajy.

OcMuIbaBaTH TakBe 3a/aTke y Kojuma he ydeHHIM aHaIu3upaTy paj] Kojla y pasiIM4uTUM YCIIOBHMA pajia (IIPOMEeHa KapaKTepUCTHKA YII0-
TpeOsbeHe eNeKTPOHCKE KOMIIOHCHTE, IPOMEHA [apaMeTapa yJa3HOT CUTHaJa U CIL.).

Ha kpajy cBaxor 4aca win akTUBHOCTH HaIllPaBUTH KPATKy aHAJM3y JOCaJalliber pajsa, 00aBe3HO MTOXBAINTH YIEHHKA 3a OHO IITO je HOCTH-
rao 1 00Pas3IOKKUTH LITa MOXKE U Tpeba Jia onpaBy u/win ypaau. IIoTpeGHO je OCMHUCIIHTH BHILIE TUIIOBA PA3IHYUTHX aKTUBHOCTH Ca HPOLYKTUMA
PA3INYMTOT HUBOA CIIOKCHOCTHU U YTBPIUTH OUYEKHBAHE MCXOAE, a IIPeMa BHMa ¥ KPUTEPHjyMe BPEIHOBabA.

OuemrBame yUeHHKa ce oiBHja y ckiany ca [IpaBniannkoM o onemuBamy. [1oTpeOHO je, Ha MOYETKY IIKOJICKE TOAUHE, YTBPIUTH KPHUTeE-
pHjyMe 3a onemuBambe (y ckiany ca [IpaBUITHUKOM O OLICHUBaY ), IPBEHCTBEHO 38 CyMaTHBHO OLICIbUBAGE M Ca FbHMa YIIO3HATH YUCHHUKE.

ITnanupaTi Kako yCMEHE TaKo U ITMCMEHE IIPOBEpe 3Haa U TECTOBE MPAKTHYHHUX BELITHHA.

CyMaTHBHO OLIEHHBambE C€ MOXKE M3BPIINTH Ha OCHOBY OJIaTaKa IPHKYIJEEHUX (JOPMATUBHUM OLICE-UBABEM, pe3ylTaTa/peniemha Ipodiem-
CKOT' MJIM CEMHHAPCKOT Pajia, yCMEHHX IIPOBepa 3Hama, KOHTPOIHMX M JoMahuX 3ajataka, TECTOBA 3Hama U ci1. HaunH yTBphHBama cymMaTUBHE
OLICHE YCKIIAUTU Ca UHANBHUAYAIHUM OCOOMHAMA yYEHHKA.

HaxoH cBakor 1ukiyca BexxOu, Kpo3 WHIUBUIYaIHH paJ] YICHHUKA, OLICHUTH HUBO CaBJIaJaHOCTH CTEUEHHX IPAKTUYHHX BEIITHHA. YHAIpen
YIO3HATH YYEHHKE ca 3aXTeBHMa M BeIITHHAMa Koje he Outu nmpoBepaBaHe. 3a ydyeHUKE KOjU HUCY CaBla/laii KOpUIIhekhe MEpHIX HHCTPYMEHaTa,
HPHUIPEMHUTH J0aTHU MaTepHjall 1 BpeMe 3a pajl.

IToceOHO BpeHOBATH KaJla YUSHUK NIPUMERbYje 3Hamba CTeUeHA Ha TEOPHjCKUM YacOBHMA IIPUIIMKOM H3Bohema BeXOH, Kao U 'y CIOKEHHM U
HETO3HATUM cUTyanujama (Koje HaCTaBHUK Kperpa Ha YacOBUMa OOHaBJbama MM YBE:KOaBama) Kao U KaJla YICHUK 00janImhaBa U KPUTHIKA pa3-
Marpa CJI0XKeHe CaJp)KUHCKe IeIrnHe U HHopMaluje.

IIpn peanuzanmju MpojekTHE HACTaBe, OAPEAUTH KPUTEPHjyMe OlehHBamba Kao M HauMH Ha KOjH he ce IpojeKaT peann3oBaTH. YIIO3HATH
ydeHHKe ca (hazama u3paze npojeKra, Mo MOryhHOCTH YKJBYYHTH U COLHMjaTHE MTapTHEPE U3 HETIOCPETHOT OKPYKemba.

Hazus npenmera: CO®TBEPCKU AJIATU

1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJJIA — OBJIMIIU 1 TPAJAIBE

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe INpakTiyHa HacTaBa Hacraga y 610Ky

II 70 12 82

Hamomena: y Tabenu je mprka3zaH TOOUIIBH (GOH YacoBa 3a CBaKU OOIHK paga

2. IU/bEBU YUYEbA:

— Ocnoco6JspaBame yuaeHnKa 3a KopHIhemhe Iporpama 3a aHaJIu3y ¥ CUMYJIalnjy eJIeKTPUYHHX Kojla
— OcmocobspaBame YUeHHKA 32 KOpUIIhewke MporpaMa 3a [pTame U IPOjeKTOBAKkE eIEKTPUIHNX KOJa
— Ocnoco0spaBame YUCHHKA 32 KPEaTHBHO U (DYHKIMOHAIHO IUIaHUpake ¥ U3paay BeO CTpaHuIa.



3. HABUBU TEMA, UCXOJAU YUEA, IPEIIOPYYEHU CAJAPXKAJA U K/bYUHHU ITIOJMOBHU CAJIPKAJA

TEMA

HCXOIU
HO 3aBpHICTKy TEME y‘{CHI/IK he 6I/ITI/I y CTaH)y aa:

NPENNOPYYEHHU CAJIP)KAJH / KIbYYHH TIOJMOBH CAJIP/KAJA

IIporpamu 3a ananamsy u
CHMYJIALHN]Y eJIeKTPUIHHX
KoJIa

* MOKPEHE MPOrpaM 3a aHAIHM3y U CUMYIIALHN]Y €IeKTPUIHUX
KoJa

* KOpUCTH OMOIMOTEKE AUOJIA, TPAH3UCTOPA, HHTET PUCAHUX
KOJIa 1 OCTaJINX KOMIIOHEHTH

* KOPHCTH Pa3iINYNTe HHCTPYMEHTE U3 OnbIHoTeKe

* yrorpe6JbaBa JIMHUjE ca ajJaTHMa

* HalpTa €JICKTPUYHY HIEMY ITOBE3UBAKHEM KOMIIOHECHTH U
JI0/IaBaEbeM HOBUX

* KOPHCTH M IOJIEIIABa Pa3IUUUTE HHCTPYMEHTE

* IyIITa y paj Kojio

* U3BPILIM aHAJIU3Y U IPOPadyH

* ITaMIia eJICKTPUIHE eMe

* mTamiia pe3yaTare aHallu3e U cuMynaque

« [lymrrame y pag mporpama 3a aHalIu3y U CHMYJIALH]jy €IeKTPOHCKHX KoJa
* Paj( ca GuGioTekaMa KOMIIOHEHTH ¥ HHCTPyMEHATa

* [loBe3uBambe U €AUTOBAMHE KOMIIOHCHTH

» CuMynanuja eaeKTHIHOT Kola

* AHaIM3a U MPOPadyH CICKTPHIHOT KOJIa

« llItamname pajHOr Marepujaia

Kiby4HH NOjMOBH: CHMYyIIaIMja CICKTPHYHUX KOJIa, GHOIMoTeKe KOMIIOHEHTH, aHAIN3a
CJICKTPUYHHUX KOJIa

IIporpamu 3a uprame
H NIPOjeKTOBame
eJIEKTPUYHHX KO0J1a

* MHCTAJIMpPA IPOrPaM 3a LPTAE U IPOjEeKTOBABE SICKTPHIHHUX
KoJa

* HAl[pTa PA3JINYUTE CICKTPHYHE IIEME Y OKPYKCHbY 3a LIPTambe
mema Schematic Editor

* Kpenpa HOBe CHMOOJIE €ICKTPOHCKUX KOMITIOHEHTH U MEHba
nocrojehe

* paju ca pa3IMIuTUM OHOIMOTEKaMa KOMIIOHCHTH

* IpojexTyje mramanany miouniry (PCB)

* nozieasa pajHu npocrop PCB exuropa

* IMMEH3HOHHUIIE [UIOYHILY

* pa3MeIITa KOMIIOHEHTE Ha TUIOYHIH

* pyTHpa IITaMIaHe Be3e

* KpeHpa ONTHMAIHO PEIICHE POjeKTa [ITaMIIaHe II0Ue;

* KOPUCTH OHOTHOTEKE KOMITIOHEHTH

* CIUTYje KOMIIOHCHTE U YyBa KOMIIOHEHTE

* kpenpa (ajnose 3a n3pagy PCB miounie Ha 0CHOBY Jate
CIICKTPUYHE IIeMe

 MHcTananuja nporpama 3a HPTambe U MPOjeKTOBAE eIEKTPHIHHX KOJIa

* EnemenTH pajHor npo3opa

* Kopuuihese nporpama Schematic Document Editor (SCH)

* Liprame eNeKTpUYHHUX IeMa

« ITporpam SCHLIB (kpenpame HOBE 1 MeHbambe MocTojehie eleKTpHyHe KOMIIOHEHTE)
* PCB exutop

* PCBLIB exutop (upTame 1 4yBame KOMIIOHEHATa)

« llItamname PCB nokymenara

Hacrasa y 6i10xy
« n3pajia PCB ruiouniie Ha OCHOBY JlaTe eJIeKTPHYHE IeMe

K/byuHH nOjMOBH: TIPOjEeKTOBabE €NEKTPUIHUX Koia, PCB

M3pana Bed npesentanmja

* neuHMIIE 0jaM BeO CTpaHMIE U BeD cajTa

« kopucti HTML enemenTe npu Kpeupamwy CTpaHHLe

* (hopmaTupa TeKCT (IPOMEHE BEIMYHHY CJIOBA, THI CJIOBA, 00jy
ciioBa)

* rozieniaBa 6ojy ¥ CIHKY [03auHe

* paau ca tabenama

* pajy ca IMcTamMa

* y0airyje ke 1 XUIEPIMHKOBE y Web CTpaHHIIe.

* npaBu obpaciie Ha BeO cTpaHUIU

* o0jacHM pa3iuKy 1 o6pasinoxu u3dop Inline, Internal u
Exteranal CSS crunoama

* edukacHo kopuctu CSS komose 3a npunaroheme usrena
eeMeHara Ha BeO CTpaHHIIN

* BPIIIH [O/ICIIABAE KAKO TEKCTYAIHHX, TAKO H
MyJ'ITl/IMeﬂI/Ij aJIHAX €JIeMeHaTa Ha CTPaHULU

* Kpenpa Beb cajT ca TpPH CTpaHHIIe

* BpLIU CTUJIM30Bate BeO crpanuua kpo3 CSS

« ITojam BeO cajra u Beb cTpaHuIe

« [lIta je HTML u uemy cityxu

* U3paza BeG CTpaHUIIA y TEKCTYaIHOM EIUTOPY
* Crpyktypa HTML cTpanune

* Ocuosuu enementn HTML jesuka, tag-oBu 1 aTpubyTH tag-oBa
*« HTML enemenTtu

« @opMarHpame HacIoBa U maparpada
* boje u no3aaune

* YHOC crHKa

* YMeTame JIMHKOBa

* Pan ca nucrama

* Paj ca Tabenama

« ®opme u eneMeHTH hopme

« IlITa je CSS

* Ymerame Style Sheet-a y HTML

« Cenexropu id u class

» CTuiu3oBatbe 1103aJuHe U 6oje

» CTHIIM30BaIbE TEKCTA U JIHHKOBA
 CTuim3zoBatbe Tabena

» CTUIM30BakbE JTHCTU

» CTum3oBame cIuka u (oTo ranepuja

Hacrasa y 6;10ky
* BeO CajT ca TPU CTpaHHULE

* CTHIIM30Bame BeO cTpanuna kpo3 CSS

Kbyunn nojmosu: HTML, CSS

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

IIpBu Yac y HOBO]j LIKOJICKOj TOJMHK MOCBETUTH YIIO3HABAaKY YUCHHKA Ca [IMJbEBHMA U MCXOAMMA HACTaBe, OJHOCHO Y4eHa, INIAHOM pajia u
KpHUTEpUjyMima U HaYMHUMA OIICHUBaka, Ka0 U HAYMHOM paja y KaOMHETY, IIOJIeNId Ha TPYyIe U PaclopenoM peanu3anuje HacTase. [Juckyryjere
ca y4yeHUIMMa O lMXOBHMM HCKYCTBMMA Ha OBy TeMy. [IuTajTe nx mra 3Hajy o IpuMeHa padyHapa y OBOj 0OJIACTH; 3aIlTO je BAKHO IPUMEHa pady-
Hapa y CUMyJIallij|; HeKa HaBely HeKe IPUMepe Y KOjuMa ce pauyHap KOPUCTH Y CUMYIALHjH; ...

O0mmuu HactaBe: 70 yacoBa BexOun 12 ycacoBa HacTaBe y OJIOKY

Mecro peanu3anuje HactaBe: YacoBu BexOU ce peanusyje y kKaOuHery

Ionena Ha rpyne: Onesbere ce Ha BexxOama JIei y ABe rpyIe.

ITpenopy4enu 6poj uacoBa no remama:

IIporpamu 3a aHaNN3y U CUMYJIAIH]y SISKTPUYHUX Kojta: 22 yacoBa BEXOU

TIporpamu 3a LpTambe U MPOjEeKTOBABE CICKTPUIHHX Kojla: 26 4acoBa BexOU

W3pana Beb npesenTaiuja: 22 yacoBa BexOn

IIpun m3panyu onepaTHBHUX IUIAHOBA MOTPEOHO je NeduHHUCaTH AMHAMHKY paja UMajyhu y Buay jaa je ydeme, Kao U GopMHUpame CTaBoBa U
BPEIHOCTH, KOHTHHYHMPAHH TPOLEC U Jla j& PEe3yATarT CBUX aKTHBHOCTH HAa YaCOBHMA PEANN30BaHUX PA3IUYMTHM METOACKHM HPHCTYIIOM, KOPH-
whemeM HHpOpPMaIHja U3 Pa3IMYUTHX U3BOPa, IPpe3eHTOBameM Beher Opoja peanHux mpuMmepa U y3 akTHBHO ydelhe yueHHKa.

HacraBHe caipikaje je HEOIIXOIHO pealnu30BaTH KPO3 CHMYJAIH]y LITO BHIIE CHTyalllja U3 PEaHOr KOHTEKCTa, KopucTehu caBpeMeHe Ha-
CTaBHE MeTo/Ie U cpejcTBa. Tpeba HACTOjaTH a y4eHUIH Oy1y 0CIIOCOOJbEHH 3a: CAMOCTAIHO PElLIaBabe MPOOIEMCKHX CUTYallH]ja; IPOHAIAKEHE,
CHCTEMaTH30Bambe U KopHihierme HHPOpMalija U3 pa3InuuTHX U3BOpa (HIP. CTPYUYHE JMTEpaType, MHTEPHETA, YaCOIHNCa, yIIOSHHKA, KaTaora...);



BH3YEJIHO ONIAXKame, Mopelene 1 yCIoCTaB/batbe Be3a u3Mel)y pasinuuTHx caapikaja (HIIP. IOBE3UBAME Ca/lpiKaja MpeIMeTa ca CBaKOJAHEBHUM HC-
KyCTBOM, CaJipKajuMa JIPYTUX IpeAMeTa U Ap.); TAMCKHU paJi; CAMOIIPOLIEHY CONCTBEHOT 3Hama M HAIpPEI0Bamba; NPe3eHTAlM]jy CBOjUX PajoBa
TPYyMHUX TpojeKara u e(pUKacHy BU3YeINHY, BepOaHy U MMCaHy KOMYHHUKALU]y Y3, KaJia je TO MOTpeOHO, U OArOBapajyhy apryMeHTalu;)y.

[Ipunukom peanuzanyje HacTaBe HcTahM BaKHOCT MOIITOBaMka CTaHAApAa y OBOj o0NacTd M yka3zaTu Ha Moryhe mpoOieme Koju ce MOTy
MI0jaBUTH yCJIe]] HETIOIITOBaka W/WIN HeNpUIpKaBatba UCTOT. [I0keJbHO je HacTaBy pealn30BaTH Kpo3 MPoOIeMCKe 3aJaTke KOjH Cy IOBE3aHH ca
pEaHUM KOHTEKCTOM Y KOjUMa y4YEHHMIIM pajie Ha Pa3IMuUTHM JIeJI0OBUMA 331aTKa, UIPajy Pa3iIMuUTe yJIOre U J1ajy Pelleha y 3aBUCHOCTH Of KOH-
TEKCTa y KOME Ce HaJlase.

Ca yuenunnma Tpeba IUCKyTOBaTH 0 MOTyhuM penremuMa, Kao U 0 TPEHJJ0BHMa y 0BOj 001acTh.

3a peanuzanujy HactaBe u3 obmactu Ilporpamu 3a aHAIM3y H CHMYJIANHjy eJEKTPUYHUX KOJIA KOPHCTHTH Iporpamcke (coprBepcke)
anare momyT: Electronics Workbench, NI Multisi nnu anare cnudne HameHe U MoryhHocti. OOyKy yueHHKa 3a KopuIheme n3adpaHor mporpam-
CcKor anara 06aBuUTH MOCTYIHO, nocBehyjyhn Bpeme u naxkiby CBUM BakHUM (yHKIIHjaMa ImporpaMa M perocieny paamu. YexOaBame kopuiihe-
bha porpama Tpeda paJuTy ca y4eHUIIMMA Ha eIeKTPOHCKUM KoJMMa Koje Beh 1o3Hajy (1 memy U GyHKUH]jy), 1a je HEONXOIHO YCKIAAUTU IPaau-
BO Ca I'PaJIMBOM OCTaJIMX CTPY4HHX Ipeamera. [ToceOHy naxwy NoTpeOHO je IOCBETUTH aHAIM3HU KOJia, opehemy ca OueKMBAHUM pe3ynTaTuMa U
pesyiratuMa Jo0njeHnM y J1abopaTopHju Ha (GU3HUKH U3BEIEHUM KOJIMMA, Ka0 ¥ OTKPUBAMY CMETHHH M KBapOBa.

3a peanmzanujy HactaBe u3 obmactu IIporpamu 3a nprame U NpPojeKTOBame eJIEKTPUYHUX KOJIAa KOPUCTHTH HporpaMcke (CoTBepcke)
amare momyt: Altium Designer, Altium CircuitMaker, Autodesk EAGLE, NI Multisim, EasyEDA nnu anare cinyae HameHe 1 MoryhHocTH. YBe-
x0OaBambe Kopuihema mporpama Tpeda paJuTu ca yUYSeHHIIMMA Ha eIeKTPOHCKUM KoiauMma koje Beh mo3najy (v memy u ynkimjy). Ha kpajy yue-
HHIIMa Tpeba 00jacHUTH yiory ITammaHe mwiode ypehaja (mpemnopyka je aa ce HampaBu mapasneiia ca \uMa OicKkuM ypehajuma, HIp. padyHapH-
Ma) ¥ HOCTYIHO rpohu Kpo3 Ipoliec IpUIIpeMe HalpTa 3a u3pajly LITaMIaHe IIIoje.

3a peanmzanyjy HacTaBe u3 obnactu M3paga Bed mpe3eHTaMja KOPUCTUTH anare (OKpyXKemba) KOj! Cy JIaKO JOCTYIHY yIeHHIMa y HOTJIe-
Iy MHCTaJaIMje Ha BUXOBUM padyHapuMa Wi ce Mory xopuctutd oHnajH (y Cloud-y). 3a xpempame HTML/CSS Be6 cajToBa Mory ce KOpHCTH
jemHocTaBHU TeKCT eauTopu (HOp. Notepad++ unu comaan). C gpyre cTpaHe 3a moTpede paaa Ha BeO cepBepy MOTY c€ KOPUCTUTH allUTMKaNydje Ha
padyHapy Koje cuMmynupajy Be6 cepsep (amp. XAMPP unu cnmyne) wim ce MOry KOPUCTUTH OecIutaTHU BeO cepBepH (HIp. awardspace.com WA
cinyny). [Ipunukom peanusanuje caapxaja moTpeOHO je OCMHUCIHUTH IITO BUIIE MPOOIEMCKHX CUTYyalnja, 6a3UpaHUX Ha pealHUM MoTpedama Ko-
PHCHHKA U pelIaBambeM UCTHUX MOACTalM KpeaTHBHOCT KOJ YUCHHKA.

ITprnkom n3Bohema BexxOM MoceOHO 0OPAaTUTH MAXKIbY HA: HAYHMH pajia; pyKoBamke padyHapuMa U OJHOCY IIpeMa BUMa; IUIaHHPahe BpeMe-
Ha KpO3 CMHCIICHO M PyTHHCKO 00aBJbambe PajoBa; MEJaHTHOCT M IPELHU3HOCT Y 00aBJbamky M0CHa; KOMYHHKALHMjy ca capaaHuimma. OcnocobuTu
y4YeHHKe 1a e(hMKACHO U PAIMOHAIHO KOPHCTE pauyHape Ha Ha4MH KOjU He YrpoXkaBa BUX0BO (U3HYKO M MEHTAJHO 3/paBJibe.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAIGE YYEHUKA

dopMaTHBHO OLICHHBamE, Kao Moziel npahiea HalpeoBaba YUeHHUKa, ce OJJBHUja Ha CBAKOM Yacy M CBaKa akTMBHOCT je 100pa IpHinKa 3a
IPOLICHY HallpeoBama U JaBame nosparHe nHpopmanuje. [locturayha yuenunka je moryhe BpeqHOBaTH Kpo3: akTMBHOCTH Ha 4acy (Tj. mporecy
yuena); HOCTaBJbabe IINTAba U/HIIN JIABae OAT0BOPA y CKIIay ca KOHTEKCTOM KOjH ce 00jalllmbaBa; MO3UTHBHOM OJHOCY IIpeMa OIIPeMH; U3paay
3aj1aTaKa, HCTPAXXUBAUYKHUX IPOjeKaTa 1 CJI; IPEe3eHTOBabe caJipkaja; moMoh ApyroBUMa U3 OfleJberba y IIMJbY CaBlla[jaBamba IPpajiBa U Cll.

Vuenuke Tpeda ocrnocobspaBaTi U 0XpaOpHBaTH Ja IPOLCHY]y CONCTBCHH HAlPEJaK y OCTBapHBaky UCXO/A, KO M HAIPEAaK APYruX yde-
HUKa, y3 OAroBapajyhy apryMmeHrammyjy.

Ha kpajy cBakor yaca Wiy akTHBHOCTH HAIPaBUTH KPATKy aHAIM3Y J0CAJAlIber pajia, 00aBe3HO MOXBAJIUTU YYSHHKA 33 OHO IITO j€ MOCTHU-
rao ¥ JaTu My IPernopyKe Kako U IITa MoXKe ¥ Tpeba Ja IOoNpaBy W/uiK ypaau.

IToTpeGHO je OCMHCINTH BHIIE THIOBA PA3IMYUTHX AKTHBHOCTU Ca IPOAYKTHMA Pa3IMYUTOT HHBOA CIOKCHOCTH M YTBPIUTH OYEKUBAHE
UCXOJIe, a TpeMa ’hHUMa U KPUTEePHjyMe BpeTHOBAbA.

OuemrBame yIeHHKA ce oBHja y ckiaxy ca IlpaBmiiHHKOM 0 onemuBamy. [IoTpeGHO je, Ha MOYeTKy MIKOJICKE TOIUHE, YTBPIUTH KPHUTeE-
pujyme 3a ouemuBambe (y ckiiagy ca [IpaBHIHIKOM O OLCHHBabY), IPBEHCTBEHO 32 CyMAaTUBHO OLICHUBALE U Ca BbUMa yIIo3HaTH yueHuke. Cyma-
THBHO OLICH-HBAKE CE MOXKE U3BPIIUTH Ha OCHOBY (JOPMATHBHOT OLICHHBaba, PE3yITaTa/pelieha NpoOIeMCKOT 3a/1aTKa, IpalielkheM pana yuyeHHKa
— OCTBapHBamba UCX0aa U CJI. Hauun yTprI/IBaH)a CYMAaTUBHE OLIEHE YCKIIAAUTH Ca UHAUBUAYAJTHUM ocoOnHama Y4€HHUKaA.

Iprnkom n3Bohema BexxOM MOoceOHO 0OPAaTUTH NMaXKiby HA: HAYHMH Pajia; pPyKOBamke padyHapuMa U OJHOCY IpeMa BUMa; IUIaHUPamhe BpeMe-
Ha KpO3 CMHCIJICHO U PyTHHCKO 00aBJbabe paioBa; MeJaHTHOCT M NPEH3HOCT y 00aBIbamky MOCIa; KOMyHHUKALH]y ca capaJHHIIMa.

OcrocoOuTH y4eHHKe a ePUKACHO M PAIIMOHATHO KOPHUCTE padyHape Ha HAYMH KOjH HE YTPoXKaBa BIXOBO (DPU3MUKO U MEHTAIHO 31PaBJbE.

HacraBHuk minanupa i opraHusyje mpoBepey CTCUSHUX BEIITHHA Ha Kpajy CBake HeluHe, Oupajyhn 3aaTke KOju ¢y y KOpeJaluji ca IpyruM
CTPYYHHUM IIpeaMeTuMa (IIpUMepe eIeKTPUYHUX H eJIEKTPOHCKHUX KOJIa).

Hasus npeamera: IACUBHE U AKTUBHE EJIEKTPOHCKE KOMIIOHEHTE
1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI' PAJJIA — OBJIMIIU 1 TPAJAIBE

1.1. IPEMA IIVIAHY U ITIPOT'PAMY HACTABE U YUEIbA'

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe INpakTiyHa HacTaBa Hacraga y 610Ky
11 70 12 82
! — VkomKo nporpam caJpiu caMo IIpakTH4He 00JIHKe HACTaBe
1.2. IPEMA TIUTAHY U TPOTPAMY HACTABE U YYEA — IYAJTHO OBPA3OBAIHE?
HACTABA
PA3PE]] . Vueme kpo3 pam* VKYITHO
*
Teopujcka HacTaBa Bexo6e VYuewe Kpo3 paj e y Gy,
11 70 12 82

2VKOIIMKO Ce IPOrpam peansyje y CKiiajy ca 3aKkoHOM O JyalHOM 00pa3oBarby

* HOTpeﬁHO je Ja IIKOJIa W rocjiogaBam A€TabHO HcrmaHHpajy W YTBpAE€ MECTO U HAUYUH pCaHI/IBElL[I/I_iC HCX0Ma, U YHECY UX y IUIaH peaﬂmaunje y4e€ma Kpo3 pax

Hamomena: y Tabenama je mprka3aH TOAWIIBRT (OHIT YacoBa 3a CBAaKH OOIHUK pana




2. IU/bEBU YUYEA:

— Vio3HaBame yUeHHKA ca eIeKTPOHCKUM KOMITOHEHTaMa
— Ocnoco6sbaBame YUCHHKA 32 IPAKTHYHY IPUMEHY €JIEKTPOHCKHX KOMIIOHEHTH
— Ocnoco0sbaBame yueHHKa 3a Kopuihemhe MepHUX HHCTPyMEHaTa, IPHOopa 1 KaTajora eJIeKTPOHCKUX KOMITIOHEHTH

3. HABUBU TEMA, UCXOJHU YUEA, IPETIOPYYEHU CAJPXKAJU U K/bYUHHU ITIOJMOBHU CAJIPKAJA

TEMA

ncxoam
ITo 3aBpieTky TemMe yueHuk he OuTH y cTamy aa:

MPENNOPYYEHHU CAAPKAJH / KJbYYHHU TIOJMOBH CAZIPKAJA

OCHOBHH NOjMOBH
0 eJIEKTPOHCKHM

* KIaCH(HKYje eIeKTPOHCKE KOMIIOHEHETE IpeMa HAYuHY
MOHTakKE
* pasinKyje NacUBHE U AKTHBHE EJICKTPOHCKE KOMITOHEHETE

* VIio3HaBame yYCHHKa ca ONPEMOM M HAYHMHOM pajia y j1abopaTopuju
« [lonena eIeKTPOHCKUX KOMIOHEHTH IpeMa HAYMHY MOHTaXe
. Houena CJICKTPOHCKUX KOMIIOHEHTHU Ha ITAaCUBHE U aKTUBHE

* IPOBEpaBa UCIIPABHOCT TPAH3UCTOPA
* BPIIH 0fa0Up TPaH3UCTOPA U3 KATajora Ha OCHOBY 3a/aTHX
KapaKTepHUCTUKA

KOMIOHEHTaMa
Kiby4HH NOjMOBH: aKTHBHE U IIACHBHE KOMIIOHCHTE
* KacuuKyje OTIOPHHUKE MpeMa KOHCTPYKIU]H ¥ HAMEHH « ITojam, cumbou, HamMeHa
* KIacu(uKyje OTIOPHUKE Ha OCHOBY CIIOJBAIILET H3ITIENa * [Tojiesie OTIOPHHUKA [0 PA3INYUTHM KPUTEPHjyMHUMa (II0 OTIIOPHOCTH, HAMEHH,
* TyMauH O3HaKe Ha OTMOPHULMMA, Iudpama u 6ojama KOHCTPYKIIHjH)
* omabupa oaroapajyly cTaHIapAHy BPEAHOCT OTIIOpa * OcHOBHE KapaKTepHCTHKE OTHOPHUKA (HOMHHAIHA OTIIOPHOCT, CHAara, 3aBUCHOCT O]
* Oupa OTIIOPHHK Ha OCHOBY IIPOpAdyHATEe CHATe TemIeparype)
* KOMOHHYj€ OTIIOPHOCTHU Kako 61 100610 norpeban oTnop » O3HauaBame oTrnopHuKa (uuppama, 6ojama)
* IPOBEpaBa KI1acy TaYHOCTH OTIOPHUKA * Hu30BH Ha3UBHUX BPEJHOCTH
* ICMOHCTpPHpA YJIOTy IPOMEHJbHBOT OTIIOPHHKA y eleKTprudHoM | * Kitaca Tadnoctu
OTnopHuIHM KOy » CtaJHU OTIOPHULM (BPCTE, YIIOPEIHE KAPAKTEPHCTUKE) — YIJbEHOCIIOJHH,
* OMpa OTIIPOHHKE HA OCHOBY TEPMHYKE KAPaKTEPUCTHKE METaJIOC/IOjHH, KEPAMHUYKH, Ca XJIa(HaKoM, CMJI, OTHOPHUYKH MOJYIIH
* BPIIH 0J1a0Hp OTIIOPHHKA M3 KaTaJora Ha OCHOBY 3a1aTuX * IloTeHIMOMETPH, PEOCTaTH, TPHMEPH
KapaKTepHCTHKA « HTLL, TITLL
* Bapucropu
* DOTOOTHOPHUIH
* OTHOpHE JIeCTBHIIE
K/by4HH NOjMOBH: OTIIOPHHK, KJIaCa TAYHOCTH, TOTCHIIMOMETPH, PEOCTaTH, TPUMEPH
* kinacu(HKyje KOHAEH3aTope MpeMa KOHCTPYKIUU U HAMEHI « ITojam, cumGoy, HaMeHa
* TyMad4H O3HaKe Ha KOHJCH3aTOpUMa « [Toxene koHAEH3aTOPA (II0 KOHCTPYKIHjH, AHSICKTPUKY)
* k1acu(HKyje KOHIEH3aTOpe Ha OCHOBY CIOJbAIILET U3ITIeaa * OCHOBHE KapaKTepPUCTHKE (KaNaluTUBHOCT, MPOOOjHH HAMOH, BPEMEHCKA KOHCTAHTa)
* IpOBEpaBa Kiacy TaYHOCTH KOHJICH3aTOpa Ha OCHOBY Meperba | * YTHIIaj Cro/balbux (akTopa (Temmeparype, BIare...)
Konnensaropu M 10/1aTaKa U3 Karajora » CraJHU KOHJEH3aTOpH (MAMMpPHH, Ca IUIACTUYHUM (ONHjama, THCKYHCKH, CTAKJICHH,
* BpIIK 0a0Up KOHIEH3aTOPa U3 KATajora Ha OCHOBY 3a[aTHX KePaMUUKH, eICKTPOIUTCKH)
KapaKTepUCTUKA * IIpoMEHIBUBH KOHICH3ATOPH, TPUMEPH
KIby4HH NOjMOBH: KOHJICH3aTOPH, CTAIHU M IPOMEHIbHBH
* KIacH(HKYje KaleMOBe IpeMa KOHCTPYKIHjU « ITojam, cumGoIy, HaMeHa
* oGjacHu JenoBe TpaHchopmaropa * Bpcre HaMmoTaja (jeTHOCIIOjHH, BUIICCIIOjHHN)
* onpelyje mpeHoCHN OiHOC TpaHCHOpMaTOpa MEpeHEM « KaiemoBu 6e3 jesrpa
Kanemosu * IEMOHCTHPA Pajl eIeKTPOMATHETHOT perea « KanemoBn ca jesrpom
* BpIIM 0a0Hp KaJleMa U3 KaTaiora Ha OCHOBY 3aaTHX * Tpanchopmaropu
KapaKTEePHUCTUKA * EnleKTpOoMarHeTHy perne
KibyuHu nojmoBu: kanem, HamoTaj, Tpanchopmarop, peie
* Ipeno3Haje BPCTe JUOAE Ha OCHOBY cumboina « [Tojam, cumbo, KapakTepUCTHKA, HAMEHA
* uaentuduKyje pasnmuunra kyhuura auona * Bpcre (yemepauke, Llenep, npekunadke, Bapukar, $poTo, Jej, Jacepeke)
* TyMauM HOJaTKe O KapaKTePHUCTHYHUM BeJIMYMHAMa auoze u3 | » O3HauaBame, KyhuinTa, katanosu
Tuone KaTajiora eleKTPOHCKHX KOMITOHCHTH )
* TI0Be3yje o1abpaHe KOMIIOHEHTE Y 3a/1aT0 CJICKTPHYHO KOJIO Kibyunn nojmMoBu: ycMepauke auose, LeHep auoze, Ipekuaadke AUMO0je, BapHKal
* IPOBEPaBa UCIIPABHOCT AHOME nwmoze, Hoto JHuoje, JIe| AHOJE, IACEPCKe TUO0E
* BPIIM 0J1a0Mp JHOJIE N3 KaTajora Ha OCHOBY 3a/1aTHX
KapaKTepHCTHKA
* IIPETIo3Haje BPCTe TPaH3HCTOpa Ha OCHOBY CUMOoIa * Bpcre (6umonapHy, yHUIOTApHY TPAH3MCTOPH), HAMEHA
* naeHTu(uKyje paznuunTa Kyhumra tpaHucropa « Tunosu (NPN, PNP, JFET, MOSFET)
* TyMadH MOJATKe O KaPaKTCPUCTHIHNM BEIHIHHAMA * Orpannuemsa y pany (MakCHMaiHa CTpyja, HAllOH, CHAra)
TPAH3UCTOPA U3 KATAJIOra CIEKTPOHCKUX KOMIIOHEHTH » O3HauaBame, KaTaIo03u
Tpaun3sucropu * 1oBe3yje orabpaHe KOMIIOHEHTE Y 3a1aT0 eJIEKTPUYHO KOJIO  Kyhumra

» Tectupame HCIPaBHOCTH
* OOTOTPAH3UCTOPH, TPAH3HUCTOPH CHAre

Kiby4Hu nojMoBu: TpaH3uctopu, GoTo TPaH3UCTOPH

Jlnak, TpuaK, THPHCTOP

* Npero3Haje Jnak, TpHak i THPUCTOP Ha OCHOBY cuMOoIa

* WIeHTH(HUKYje pasnuuuTa Kyhuira auaka, Tpuaka u
THPHUCTOpA

* BpIIn O]Iaﬁl/lp JlnaKa, Tpuaka 1 THpUCTOpa U3 KaTajiora Ha
OCHOBY 3a/1aTHUX KapaKTEPUCTHKA

* Jlnak, TpHaK, THPUCTOP
* O3HauaBarbe, KaTaao3u
« Kyhinmra

Kbe‘lH“ l'leMOBl/l: JHAK, TpHaK, THPUCTOP

I/IHTerpncaHa KoJ1a

« onpelyje penuu 6poj cBakor u3BoaA

* Iperno3Haje yIory U3Boja Ha OCHOBY CHMOOIIA M KaTaJIOIIKUX
nojaraka

« uaeHtuduKyje pa3auunTa KyhHira HHTErpucaHuX Kojia

* BPIIM 0a0Up MHTErPUCAHUX KOJIA U3 KAaTajlora Ha OCHOBY
3a/[aTHX KapaKTePUCTUKA

« ITojam, feOBH, HAMECHA

 CremneH uHTErpanuje

* O3nake, kyhumra

* Bpcre uHTerprcaHux Kona (aHaJIOTHa, JUTHTAIHA, MEIIOBHUTA)
» KomnoneHte noce6He HaMmeHe (ONTOKAIUIEpH...)

KibyuHH NOjMOBH: HHTErpHCAHA KOJIa

Hacraga y 610Ky

. oaaGHpa CJICKTPOHCKC KOMIIOHCHTE MPEMa 3aXTEBY 3aJlaTKa
¢ [UIaHUPA TPOLIKOBE yHOTpCﬁC CJICKTPOHCKUX KOMIIOHCHTH
. HOBCSij CJICKTPOHCKE KOMIIOHECHTE ITpemMa 3a1,1a’roj meMu

* EneKTpoHCKe KOMIIOHEHTE
« ITopeheme kapakTepuCTHKa KOMIOHCHTU Pa3IMYUTUX TIpoH3Bohaua
* IToBe3uBame KOMIIOHEHTH

Kbe‘lH“ l'le MOBH: KapaKTCPUCTUKE KOMITOHCHTH




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE TIPOI'PAMA

O6aunu Hactae: BexOe (70 gacoBa) + HacTaBa y 610Ky (12 wacosa)
MecTo pean3anuje HacCTaBe: YacOBE BSKOH U HACTaBe y OJIOKY pealln30BaTh y KaOUHeTy
ITpenopy4enu 6poj uacoBa no remama:

1. OCHOBHH ITOjMOBH O €JISKTPOHCKUM KOMITOHEHTaMa (2)

2. Orniopanuu (12)

3. Konnensaropu (10)

4. Kanemosu (6)

5. duoze (12)

6. Tpauzucropu (12)

7. nak, Tpuak, Tupuctop (6)

8. NnTerpucana xomna (10)

9. Hacraga y 610Ky (12)

Ha npBoM 4acy ynosHaTn y4eHHKe ca HHJbEeBHMA U HCXOJMMa HAaCTaBe, OAHOCHO yUeHha, INIAHOM pajia U KPUTEPHjyMOM 1 HAaYMHHMA OLCH-H-
Bama, Ka0 ¥ HAYMHOM pajia y KaOMHEeTY, TI0JIeJIOM Ha TpyIie U Pacrope/ioM peajn3anije HacTase. JJUCKyTOBaTH ca yYCHUIINMA O BHXOBHM pa3MH-
mbambuMa Ha Teme: 1lTa je To enexrponuka? Jla 1M je HEKO UMao 10 caja MPaKTHYHOT HCKYCTBA Ca €JIEKTPOHCKMM KOMIIOHeHTama 1 Koje? Kakas
je yTuIaj eIekTpoHCKHX ypehaja Ha )KUBOT caBpeMeHor YoBeka? Koju es1oBu cBeTa cy IO3HATH 110 Pa3Bojy eNeKTPOHCKE HHAyCTpuje?

Hacraga he ce peanm3oBaru kpo3 4acoBe 1a00paTOPHjCKUAX BEXKOU Y KAOMHETY MOJeTIOM YUeHHKa Ha ABe rpymne. L{nsb BexxOu je 1a Ha OCHOBY
MO3HATHUX LIE€Ma EJICKTPOHCKUX KOJIa YYEHHIIM NPAKTHYHO Peat3yjy 3aJaTo KOJo Kpo3 0fadup eNeKTPOHCKUX KOMIIOHEHTH ca OAroBapajyhuM xa-
pakTepHCTHKaMa M3 Karajiora npousBolada.

[Ipu m3pasy omepaTHBHUX MJIAHOBA MOTPEOHO je NeUHKCATH TUHAMUKY pala uMajyhn y Buay Ia je ydeme, Kao U (OopMUpamke CTaBOBa
U BPEIHOCTH, KOHTUHYHUPAHH MPOLIEC U Jia je Pe3yNTar je CBUX aKTMBHOCTH Ha YacOBHMA PEaM30BAHUX PA3IMYMTHM METOJICKUM IPHUCTYIIOM,
kopuinhemeM HHpOpPMaIHja U3 pasINIUTHX H3BOpa, NIpe3eHTOBaHNM BehiM Opoje peanHux npuMepa U y3 akTHBHO ydemrhe ydeHuka. [Ipuimmkom
IUIAHUPatha aKTUBHOCTH Y3€TH Y 003Mp HUBO HCXO/a. YKOJIMKO CYy HCXO/M Ha BUILEM HHBOY CIIO)KEHOCTH, OTHOCHO aKO C€ OfHOCE Ha aHaIU3y WIH
eBaJIyallyjy, IUIaHHpaHe aKTUBHOCTH aJIM ¥ KPUTEPHjyMH OILCH-HBaba Mopajy OUTH y ckiiany ca iuMa. HacTaBHUK OBakBe HCXozie 00aBe3HO ore-
panoHanu3yje, OMHOCHO pa3BHja Ha HU3 HIKMX MCXOJIa, KaKo OU MX YUEHHIH IOCTEIIEHO JIOCTH3aIN.

HacraBHe cajpikaje je HeONXOAHO PeaIH30BaTH KPO3 MPUMeEpe LITO BUILIC CUTYallMja U3 PEATHOT KOHTEKCTa, KopucTehin caBpeMeHe HaCTaBHE
metoze ¥ cpenctBa. Tpeba HacTojaTH 1a y4eHHIH Oy1y 0cnmoco0/beHH 3a; CaMOCTAlIHO pellaBarme NMPOOIEMCKUX CHTYalllja; IPOHAIaXKemhe, CU-
cTeMaTH30Bame U Kopuinheme nHpopManrja U3 pa3InIUTUX W3BOpa (HIIP. CTPydYHE JIMTepaType, HHTepHeTa, Jacoluca, yiiOeHnKa, KaTaiora. . .);
BU3YEIHO ONaxame, nopeheme u ycrnocraBibame Be3a u3Mel)y pasnmunTux cajapikaja (HIIp. MOBE3UBAmE calpikaja MpeaIMeTa ca CBAaKOIHEBHUM
MCKYCTBOM, CaJipXKajuMa IPyruxX IpeaMeTa U Ap.); THMCKH Paj; CaMONPOIICHY COIICTBEHOT 3Hamba U HANPeI0Bambha; MPe3eHTalHjy CBOjUX PajoBa U
TPYIHHUX TIpojeKaTa u eukacHy BU3yeIlIHY, BepOalHy U IMcaHy KOMYHHUKAIHjy y3, KaJia je To MoTpeGHO 1 oaroBapajyhy aprymeHTanm;jy.

Jenna BexOa ce paxy ZBa CIOjeHa IIKOJICKA Yaca U 3a TO BpeMe YUCHHULH Tpeba Jja 3aBplie CBe IUIaHUpaHe akTUBHOCTH. HakoH cBake 3aBp-
1IeHe BexxOe, aHAM3UPaTh ca yUeHHIMMa H00ujeHe pe3yarare u ypah)eHe akTHBHOCTH. YKOJHMKO ce paj y J1abopaTopuju opraHusyje Tako 1a He
pajie CBH YUEHHIIH HCTY BeXOyY, aHaJIM3y pe3yiTaTa 00aBe3HO ypaIuTH Ha Kpajy IUKIyca a IIpe IPOBepe CTEUSHNX NMPAKTHIHUX BEIITHHA.

Y naboparopuju Tpeda na Oyae ZOBOJFHO paJHUX MECTa J1a 3a jeIHHIM PaJHUM CTOJIOM OyIy ABa 0 TPU yUeHUKa. IHCHCTUPATH KOX yYeHUKA
Ha KopHuIIhewy CTpy4YHE TEPMHUHOJIOTH]E, a Ha J1abopaTopHjCcKUM BexkOama MpUMEHH Mepa 3allTUTe Ha paay U IPUMEHH MIPernopykKa 3a 3aliTUTY Off
KBapa oIlpeMe yclie]] HelIpaBIIHOT pyKoBama. Ha mpBoM TepMuHY BeKOHM Tpeda yIIo3HaTH yUeHUKe ca MEPHIM HHCTPYMEHTHMA, ajlaToM 1 IpHOo-
poM Koju he ce KOpUCTHTH, Kao ¥ MIPaBUIMMA Paja U MOHAIIaka Y KaOHHETY.

HacraBHuk je y obaBe3u ja NpUIIpeMH JeTajbHa YIyTCTBA, Kako OM yYeHHIH yHarpes OHIM yIIO3HATH ca HAYMHOM paja U INIAaHUPAHUM akK-
THBHCOTHMA. MIHCHCTHpaTH Ha KopHIfielkhy aHaJOTHUX U JUTUTATHUX YHHMEpa, Ka0 M OCLHIOCKOIA.

IlorpebHo je ma ydeHHIHU BoAe THEBHUK BEXOHM KOjU OM caapikao M3BEUITaje ca BEXKOW, pe3yiTaTe eBeHTyaJaHHX Mepema Kao U 3aKJbyUKe.
PenoBHO mpereaaTy AHCBHUKE BEKOU.

HakoH cBakor IUKIIyca B&XOH, KPO3 HHIMBHIYaIHH pajl yYCHHKa, OLCHUTH HUBO CABJIAJaHOCTH CTEUYCHUX MPAKTUYHUX BELITHHA (CHPOBO-
heme Hanora, onabup u kopumheme HHCTpYMEHATa, OYUTABAKE PE3YATATa, IPEICTABIbAkE PE3yATaTa Ta0eTapHO U TpaPHUUIKH, TyMadeHhe pe3yi-
TaTa, aHAIU3UPAKE Pasla KOMIOHCHTH Y Pa3IYUTHM yCIOBUMA)

Ipenopydene nmaboparopujcke BexOe:

1. YBon y mpeamer (2)

EnexTpoHCcKe KOMIOHEHTE — Kilacu(uKanuja

2. Ornopuau (12)

Knacu¢ukanuja oTiopHuKa 1 03Ha4aBambe OTIIOPHUKA

OTHOPHUIH y HATTOHCKOM Pa3AeIHUKY

CHara OTIOpHHKA

ITpoBepa Ki1ace TAYHHOCTH OTIIOPHHUKA

Bex0a ca npoMeHJbUBUM OTHOPHUIIMMA

OnpehuBame Temrr. koed. IITL u HTL] otnopHuka

Koo ca ¢poroornopaukom

3. Konnensaropu (8)

Kracudukaija KOHIEH3aTOpa U 03HAYaBambE KOHJICH3aTOpa

Mepewe KanauuTUBHOCTH

IMpoBepa Ki1ace TAUYHOCTH KOHJICH3aTOpa

Bexba ca IpOMEHJbUBUM KOH/ICH3aTOpHMa

4. Kanemou (6)

Knacudukanuja kanemoBa rmpema KOHCTPYKIHjU

Bex0a ca xanemom 0e3 je3rpa u ca je3rpoM

OnpehuBame TpeHOCHOT 0JHOCA TPaHC(HOPMaTopa MEPEHEM

OnpehuBame cTeneHa KOPUCHOT JiejcTBa TpaHchopmaropa

Besxba ca eJIeKTpOMarHeTHUM PesieoM



5. duone (12)

Knacugukyje nnone Ha ocHOBY cumOoia 1 kyhumra

TecTupame UCIPaBHOCTH AUOAE

Koo ca nuonom

Jnona kao ycMepauky eJIeMeHT

I'penoB ycmepau

Crabwmmsarop ca Llenep auogom

W3spana cenmocerMeHTHOT aucirieja ca ceeniehuM auonama

6. Tpanzucropu (12)

Knacuguxkyje Tpansuctope Ha 0OCHOBY cuMOoina u Kyhumra

IIpoBepa ncrpaBHOCTH TpaH3UCTOpa

Mepeme KoeduIHjeHTa CTpYjHOT Iojadama TpaH3UCTopa

@DoTOoTpaH3UCTOP KA0 MPEKUAAY Y KOy

7. Anak, Tpuax, Tupuctop (6)

Knacudukyje tupuctope Ha ocHOBY cuMbona 1 kyhumra

8. Unrerpucana xomna (10)

Knacudukyje UK na ocnoBy kyhumira u o3Haxa

Onpehuame pegHor Opoja n3Boaa

KommoneHnra noce6He HaMeHe — ONTOKAILIEP

IIpenopyke 3a peaju3anujy HacTaBe npeMa JyaJHOM Mojie/1y 00pa3oBamba

VKONUKO ce HacTaBa peaju3yje Kao yderwe Kpo3 paj, IIKOJa U I0CI0AaBall IeTaJbHO IUIaHUpajy M yTBPhYjy MeCTO M HAYMH peaju3anuje
HCX0/1a,  YHOCE MX y IIJIaH peajiu3anuje yuyema Kpo3 paj. [lnanuparme ce BPIIK Ha TOAUIIHEM, MECEYHOM HIIM TEMAaTCKOM H JJTHCBHOM HHBOY.
OpraHu3oBaTy HacTaBy TAaKO Jja YYEHHK Y MOTIIyHOCTH OyJe YHO3HAT ca OpraHHU3aIijoM paja mpenyseha/cepBuca n na ce mpuapikaBa Mepa 3a-
LITHTE Ha Pajy U Mepa 3aluTHTe oKoJinHe. HacTaBHUK — KOOpAMHATOP yuera Kpo3 pajl IpoBepaBa a Ji je MOCIo/aBall H3BPILIHO IPOLEHY PU3UKA
Ha paJIHOM MECTy Ha KOMe pajie y4EHUIIU U 14 JIU je U3BeO0 YBOIHY 0OyKy yueHHKa o 6e30eHOCTH M 371paBiby Ha pasy. MHCTpyKTOp BOIH €BH-
AeHLHjy NPOIMHCAHY YTOBOPOM U Y JOTOBOPY Ca HACTABHUKOM — KOOPJANHATOPOM.

Hacrasa y 610Ky ce peannsuje kao ydeme Kpo3 paf, y TOKY IIKOJICKe TOIMHE WM Npex Kpaj Apyror noxyroaumTa. [Inan peanusanuje HacTa-
Be y OJIOKY 3ajenHo, n3pal)yjy mocionasal ¥ IIKOJa, IpeMa COIICTBEHHM HoTpebaMa 1 MoryhHocTHMa. Y OKBHpY HacTaBe y OJIOKY, Kpo3 U3panry
paaHMX 3a]aTaKa U3BPLINTH NPOBEPY OCTBAPEHOCTH MCXO/a, U HA Taj HAYMH OMOTYhHTH y4eHHIIMMA JOCTH3akhe INIAHUPAHUX MCXOZA y CIyuajy Ja
TO HHCY MOIJIH JIa OCTBape TOKOM ILIKOJICKE TOJIMHE.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

@dopMmaTUBHO OlLiCHHBamKE, Kao Mozien npahema HalpenoBama YUeHHKa, ce OJBUja Ha CBAKOM 4acy U CBaKa akTMBHOCT je 100pa IpHinKa 3a
NPOLICHY HaNpeloBaba U JaBame nmoBpaTHe uHpopmamje. [Tocturayha yuennka je Mmoryhe BpeqHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. Iporecy
y4ema); MOCTaBJbabe HTAka H/WIN JaBamkhe Or0BOpa y CKIIaMy ca KOHTEKCTOM KOjH ce 00jalmaBa; U3paay 3a/1aTaka, H3BelTaje yUeHHKa O pe-
aIM30BaHUM Be)XOaMa, HCTPaKMBAYKKX IIPOjeKara | CII.; IIPEe3eHTOBabe capikaja; TeCTOBE NIPAKTHIHUX BENITHHA, paheme nocturayha ucxona,
noMoh JIpyroBuMa U3 oIeJberba y LMibYy CaBlaiaBama IpajiBa U Cll. YUeHHKe Tpeba ocrioco0baBaTi U 0XpaOpUBATHU Jla MPOLEbYjy CONCTBEHH
HaIpPeJaK Y OCTBapUBakby HCX0/a, Kao U HANPEAaK IPYyruX Y4eHHKa, y3 ONroBapajyhy apryMeHTarnujy.

OcMuIbaBaTH TaKBe 3a/1aTKe y KojuMa he yueHHIM aHaIM3UPaTH Pajl KOMIIOHEHTH Y Pa3iniiTHM yCIOBHUMA pajia, KOPUCTHTH Karaore, Ou-
paTtH KOMIOHEHTe IpeMa 3axTeBy U ciI. Ha kpajy cBakor yaca MM akTHBHOCTH HAIIPABUTH KPATKy aHAIHM3Y JOCAIalIker paja, 00aBe3HO ITIOXBAIH-
TH yYCHHKa 32 OHO LITO je MOCTHIa0 U 00Pa3JIoKHTH IITa MOXKE U Tpeba Aa MOoNpaBu W/uiH ypaau. [1oTpeOHO je OCMHUCINTH BHIIE THIIOBA Pa3ii-
YUTUX aKTHBHOCTH €A NPOAYKTHMA PA3IMYUTOr HUBOA CIIOKEHOCTH M YTBPIUTH OYEKHBAHE MCXOJE, a IPeMa HbHUMa M KPUTEPHjyMe BPEIHOBabA.
OuemNBame ydeHHKa ce OfiBHja y ckiany ca IIpaBHIHMKOM 0 onemnuBamy. [IoTpeOHO je, Ha MOYeTKy IIKOJICKE TOIHHE, YTBPAUTH KPUTEPHjyMe
3a onemuBamke (y cxiany ca [IpaBHTHHKOM O OIEmHBamy), IPBEHCTBEHO 32 CYMAaTHBHO OLICHUBAKE U Ca HbHMa YHO3HATH yueHuke. [Inmanuparn
KaKo yCMEHE TaKo U IICMEHe MPOBepe 3Harba M TECTOBE MPAKTHYHUX BEIITHHA.

CyMaTHBHO OLICHHBAE CE MOXKE U3BPILIMTH HA OCHOBY T101aTaKa MPUKYIJbEHUX (POPMATHBHUM OLICH-HUBAEM, PE3yNITaTa/peliemha mpooiem-
CKOT' MJI CEeMHHAPCKOT pajia, YCMEHHUX MpoBepa 3Hama, ToMaliix 3ajaraka, TeCTOBa 3Hamba M BEIITHHA cil. HaunH yTBphHBamba CyMaTHBHE OLCHE
YCKIIaJUTH ca MHIUBUIYATHIM 0COOMHAaMa yIEeHHKA.

HaxoH cBakor 1ukiyca BexxOu, Kpo3 WHIUBUIYaTHH paJ] YI€HHKa, OLCHUTH HUBO CaBJIaJaHOCTH CTEUEHHX MPAKTUYHHUX BEIITHHA. YHaIpen
YIO3HATH YYEHHKE ca 3aXTeBHMa M BeLITHHaMa Koje hie OMTH mpoBepaBaHe.

[Ipu peanm3anuju MpojeKTHE HACTaBe, OAPEAUTH KPUTEPHjyMe OLCHIBaka Ka0 M HAYMH Ha KOju he ce mpojexar pealn3oBaTH. YIIO3HATH
ydeHuKe ca (a3ama u3paje npojeKTa, Mo MOryiHOCTH YKJBYIHUTH U COLMjaJTHE ITapTHEPE U3 HEMOCPETHOT OKPYKEmba.

ITpenopyke 3a onemUBame NPHJINKOM peajin3anuje HAacTaBe MpeMa JyaJJHOM Mojie/1y 00pa3oBamba:

HacTaBHUK — KOOPAWHATOP yuera KPo3 paj UMa jacHY, OTBOPEHY M OlaroBpeMeHy KOMYHHKAlHjy ca HHCTPYKTOpHMa OApEeHUX ox cTpaHe
MOCIIOaBIa Y MOMIeAy ITaHUpamka HACTaBe, AaKTHBHOCTH U UCXOJ1a, Kao M npahiea akTHBHOCTH YUCHHKA.

HacraBHuK — KOOpAMHATOp y4ema Kpo3 pax U HHCTPYKTOP 3ajeqHo yTBphyjy kputepujyme 3a ¢popMaTHBHO npaheme yUeHNIKUX TOCTUTHY-
ha, BpIe onepannoHaIM3aIMjy UCX0/1a U INIAHUPajy CYMaTHBHO OllekhHBamke. DOpMaTHBHO OLCHUBAKE je OCHOBHU METOJ MPOIEHE JOCTUTHYTHX
M OCTBapEHUX MCXOJIa 32 YYEHUKA KOjH YU KPO3 pajl.

HacTaBHUK, y capa/Ji¥ ca HHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuK KoopAnHATOp y4ema Kpo3 pajg U HHCTPYKTOP, Ha TOYETKY IIKOJICKE TOIWHE WM Ha MOYETKY TeMe/MOJIyla YII03Hajy yUeHHUKe ca
KpHUTEepHjyMUMa ()OPMATHBHOT ¥ CYMaTHBHOT OLICH-HBAbA.

HHCTPYKTOP NpaTH aKTHBHOCTH Y4YE€HHKA KO/ MOCJI0/1aB1a, HA OCHOBY yTBpl)eHUX KpUTEpHjyMa 1 0 TOMe §J1aroBpeMeHo 00aBeInTa-
Ba HACTABHMKA — KOOPAMHATOPA y4Yemha KPo3 pal.

HacTtaBHEK KOOPAMHATOP y4ema Kpo3 pax ¢popMupa cyMaTHBHY OIleHY 3a CBAKOT yIE€HHKA HAa OCHOBY yHampes yTBpheHIxX Kkpurepujyma
Uy capajiiby ca HHCTPYKTOPOM, y3uMajyhu y 003up crienuduuHOCTH peanu3alyje HaCTaBHOT MPolieca KO M0CI0AaBIa.

Ipenopy4yje ce 1a y4eHHIH, KOju ce 00pa3yjy IpeMa IyalHOM MOJEINY, BOJC THEBHUK MpaKce, Y 00JIHKYy KOjU MPernopyyyje HaCTaBHUK —
KOOP/IMHATOP y4eHa KPO3 pajl i HHCTPYKTOP @ y KOjU YHOCE OIHC U3BPLICHHUX PaJioBa U CBOja 3amaxarma.

INoxessHO je ce ma ce HakoH ozxpeljeHe IennHe WM MOIyJIa OpPTaHu3yjy IpOBepe CaBIaJaHOCTH NMPAKTHYHUX BEIITHHA KOjuMa OW IpHCY-
CTBOBAJIM M HACTABHUK — KOOP/IMHATOP yUeHa KPO3 Pag U HHCTPYKTOp. M300poM alileKBaTHUX M KOHKPETHHUX NMPAaKTHYHUX 3a]aTaKa ce MepH HHBO
JOCTUTHYTOCTH IUIAHMPAHUX HCXO/Ia BELITHHA 32 H3a0paHn MO/ WITH LICJIHHY.



Hasus npegvera: EIEMEHTH AYTOMATU3AIIMJE

1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJJIA — OBJIMIIU 1 TPAJAIBE

1.1. MIPEMA TIIVIAHY U TIPOTPAMY HACTABE 1 YUEIHA!

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky
11 35 70 18 123
11 68 68 30 166
! — VKOJIMKO [porpam cajipiki caMo MPaKTUYHE OOIMKE HACTABE
1.2. IPEMA IIUVIAHY U ITPOT'PAMY HACTABE U YUYEIbA — TYAJTHO OBPA3OBAIGE?
HACTABA
PA3PE]] X Vueme kpo3 par* YKYITHO
¥
Teopujcka HacTaBa Bexobe Vueme Kpo3 paj (ElsEn y Gy,
I 35 70 18 123
111 68 68 30 166

2 YKOIIMKO ce MPOrpaM peanusyje y CKIaay ca 3akoHOM O JyalHOM 00pa3oBamy

* [Torpe6HO je na MmIKoNa U TOCI0AaBall AeTaJbHO MCTUIAHUPAjy U YTBP/E MECTO M HAYHH Pealn3alije UCX0/a, U YHeCY HX y IUIaH pean3alyje yuema Kpo3 paj

Hanomena: y TaGenu je nmpyuka3aH roguismy (HOHJ 4acoBa 3a CBaKU O0JIMK pajia

2. IU/bEBU YUYEIbA:

— Viio3HaBame y4eHnKa ca moTpeGoM 3a MpeTBaparmhe HEENCKTPUYHNX BEJIMYMHA Y OOJIMK IOTO/IaH 3a lajby 00pasy U Mepermbe
— OcnocoBOsbaBama yueHHKa 32 KOpUIIhemhe pasIHuyMTHX BPCTa MEPHUX TIpeTBapada

— Ocnoco6spaBame yaeHnKa 3a H300p MEPHOT IIpeTBapada Koju 3a70BOJbaBa 3aXTEBE yIPaBIbamba

— Pa3Bujame CrioOCOOHOCTH 3a ACTEKTOBAE M OTKIIabhatbhe MabUX KBapoBa MPHIMKOM KopHIiihiekha MEPHUX HpeTBapada
— Ocnoco6sbaBame yueHHKa 3a 00pajly pe3yaTara Mepera U CacTaBIbambe U3BELITAja

— Ocnioco6spaBame yueHnKa 3a KoprIhemhe MepHHX IIpeTBapada pa3IMduTor THIIA 3 JeuHUCaHe paJHe YCIOBe

— OcmnocobspaBame yUeHHKA 32 KOpUIIhewe MojauaBadya y CHCTEMHAMA ayTOMATCKOT YIIPaBJbamka

— Ocnoco6spaBame yUeHHKa 32 KopUIheme IeTeKTopa CUTHajIa IPELIKe Y CUCTEMHUMA ayTOMATCKOT yIPaBIbakba

— Ocrnioco6spaBame yaeHrKa 3a KopHIIiemhe H3BPIIHAX eJIeMeHaTa y CHCTEMUMa ayTOMaTCKOT yIIPaBJbamba

— Pa3Bujame criocoOHOCTH yueHHKa 3a mpaheme U CUTHATM3aLHN]y KBapa Yy CHCTEMUMa ayTOMAaTCKOT yIIPaBJbabha

— Pa3Bujame ciocoOHOCTH yueHHKA 32 aKTHBUPAhE 3aIITHTE y CUCTEMHMa ayTOMATCKOT YIPaBJbatbha

3. HABUBHU TEMA, UCXOJHU YUEIBA, IPETIOPYYEHHU CAJIPKAJU U K/JbYUHHU ITIOJMOBHU CAJIPKAJA

Paspen: Ipyru

HCXOIHU

TEMA
ITo 3aBprueTKy TeMe ydeHHK he OuTH y cTamy ja:

MNPENOPYYEHHU CAJIP)KAJH / KIbYYHHU TIOJMOBH CAJIP/KAJA

. [le(b]/lHI/lUJe ynory MEpHHX IIpeTBapada;
* pasiuKyje GyHKIHjy MEPHOT eJIEMEHTA U IIPETBAPaYKOr
eJIeMEeHTa MEPHOT IpeTBapaya;

nperBapaya;

* IIPETIO3HA Pa3INIUTE BPCTE CEH30pa Ka0 OCHOBHE JICJIOBE
MEpHHUX MpeTBapava;

* U3BPIIM KJIACH(UKALHM]Y CEH30pa [PeMa KOHCTPYKLIHjH Ha
OCHOBY KaTaJiora,

* U3BPIIN KIAacH(UKAIHjy MEPHHX IPeTBapada Ha OCHOBY
MPOMEHJBMBE KOja Ce MepH;

* HaBEI€ KapaKTECPUCTUKE MEPHUX ITPETBapava Ha OCHOBY
yl1a3He IIPOMEHIbUBE.

YBoa y enemente
ayToMaTH3anuje

. lle(b]/lHI/lU_Ie CIIEKTPUYHE U MEXaHUYIKE KapaKTEPUCTUKE MEPHUX

« ITojam npeTBapama

» Hamena, KoHCTpyKIHja, KIacH(bUKaLHja MEPHHUX [IPETBapaya.

* Jlepunucarme BpCTe MEPHE BEINYUHE, MEPHOT IIOJPYja H MEPHOT OIICEra, BpeMeHa
OIIOpaBKa.

« IIpencraBibarbe CTaTHYKe KapaKTEPUCTHKE MEPHOT HPEeTBapada, TMHEapHOCTH,
Koe(HIMjeHTa IpeHoca.

* EnexrpuiHe KapakTepiCTHKE NPeTBapava: Halajame, yla3Ha UMIIeaHca, H3jla3Ha
UMIIelaHca, H3/1a3Ha BeIHYHHA, CTAOUIHOCT H3JIa3He BEJIMUMHE, OICEr U3Ja3a, LIyM
n3masa.

* MexaHH4Ke KapaKTePUCTUKE MpeTBapada: OONHK, AMMCH3H)e, IPUKIbYYHE Mepe, HauiH
MOHTaXe.

« [Toxena u BpcTe mpeTBapada npema IPOMEHIBUBOj KOja Ce MEPH.

« IToxena nperBapaya npeMa KOHCTPYKIMjH U MPHHIIMITY HPETBapama.

« KapakrepucTuke nperapaya: CTaTHUKe, AMHAMHUYKE U KapakTepucthke nopemehaja.

Kibyunn nojmoBu:
IIpeTBapame, MepHM €IEMEHT, MEPHH TIPETBApay, CEH30P.




Mepuu nperBapaun
nomepaja

* 00jacHH I10jaM JIMHEAPHOT U YraOHOT IOMepaja MoJioKaja Teja;

* neduHUIIe IPUHIMI Pajia OTIIOPHUX NpeTBapaya moMepaja;

* U3MEPHU ITPOMEHE Y CICKTPUIHOM KOy IPUMEHOM OTIIOPHHUX
MEpHHX [peTBapaya;

* YTBPAH TPEIIKy Mepera IPUMEHOM OTIIOPHUX MEPHUX
MpeTBapaya pa3JIMIuTOr THIA;

* 00jacHM HPUHIMII paJia KalalluTHBHAX MEPHHUX IIpeTBapaya
nomepaja;

* U3MCPH MMPOMEHY KalallMTUBHOCTH KalTallATHBHUX MCPHUX
nperBapaya y QyHKIMjH oMepaja;

* IIpOBEpaBa OCETJbUBUOCT KAAUTUBHUX MEPHHX IIpeTBapaya;

* 00jacHM NPUHIMIT paJia WHAYKTUBHAX MEPHUX MpETBapada
nomepaja;

* U3Mepu roMepaj moMohy HHIYKTHBHUX MEPHHX IpeTBapada;

* IpOBEpaBa UCIIPAaBHOCTH HHAYKTUBHUX MEPHHUX TIpETBapa4a;

* HaBejIe MOJPyYja IPUMEHE OTIIOPHHX, KANALINTHBHUX U
VHIYKTHBHHUX IIpeTBapada nomepaja;

* aHaJIM3Mpa paji MPeTBapaya MEXaHHIKOT HaIpe3arma;

* 00jacHH PHHIMII Pajia MMEe30€ICKTPUYHNX peTBapaya
nomepaja.

« JIMHeapHy ¥ YraoHH MOMepaj MoJI0XKaja Tena.

« [IpeTBapame momepaja y elIeKTpudHy BeIHYrHy momMohy peocrara u MOTEHIMOMETPa.

. KOHCprKLU/Ija M IPUHIMIT paja OTIOPHUX MEPHHUX IpeTBapajia

» KoHCTpyKIIHja i MPUHIIMIT paJia KalalMTHBHUX IIpeTBapaJa roMepaja ca
MIPOMEHJBUBUM pa3MakoM usmMel)y rioda.

. ﬂpnMeHa OTIOPHHUX U KalTalMTHBHUX TIPETBapada 3a MEPEHE JIMHECAPHOT U YTaOHOT
romMepaja.

« [IpyMeHa HHAYKTUBHHUX [PETBApayM IIOMepaja ca MOKPETHUM je3TPOM.

* IHIyKTHBHY NPETBAPaUM 3a MEPEH-E MAJINX YTaOHUX TTOMepaja.

¢ AHanu3a MHAYKLIHOHUX U YJITPa3By4YHHUX HpeTBapaya.

. HpeTBapa'm MEXaHUYKOT Hallpe3ama, MEPHE TPAKE.

* TTue30e/IeKTPIYHH PETBAPadn 3a MEperbe oMepaja.

KibyuHu nojmosu:
JInHeapHU oMepaj, yraoH! MoMepaj, IpeTBapadn moMepaja.

MepHu nperBapayn
HNpPOTOKA

* pa3iMKyje BeIMYUHE KOje yTHYy Ha Peryiaaiujy IpoToKa;

 o0jacHH PHHIMI pajia MpeTBapaya MpOTOKa ca MPOMEHOM
MPUTHCKA;

* pa3BpCTa MEpHE IPEeTBapade IPOTOKA y 3aBUCHOCTH O
BCJIMYUHE KOja YTH4€ Ha TIPOMEHY MMPOTOKa;

* U3MepH IPOTOK KPO3 LeB Ae)HHUCAHOT TOPEYHOT Ipeceka 3a
neduHMCaHO BpeMe.

* [TojMOBH 1 BeNMYMHE KOj€ KAPAKTEPHULIY IPOTOK, MACEHH IIPOTOK, 3aIIPEMHUHCKH
MPOTOK.

* [Ipunnun paja nperapaya IPOTOKa ca IPOMEHOM IIPUTHCKA.

* Bpcre 1 mpuMeHa MepHUX IpeTBapada MPOTOKA, eIeKTPOMATHETHH, TyPOHHCKH,
HHIYKIMOHU IIPOTOKOMETPH.

Kibyunu nojvosu:
TIpoToK, MaceHH MPOTOK, 3aIPEMUHCKU MPOTOK.

Mepuu nperpapauu
HHUBOA TCYHOCTH

* HaBejle MpUMepe MPHMEHE XUAPOCTATHUKHX MEPHHX
npeTBapaya y npakcu;

* 00jacHM pa3JIMKy y pajy MEpHHX IIpeTBapauya HUBOA TEUHOCTH
Pa3THYUTHX KOHCTPYKIIHja;

* M3MepU HUBO TEYHOCTH IIOMONY MEpHOT IIpeTBapaya;

* opezau edexre npUMeHe npeTBapaya HUBOA TEYHOCTH
Pa3IHYUTOT THIIA;

* n3abepe MEpPHH NPETBapay HUBOA TEYHOCTH HA OCHOBY
3aJ1aTUX YCIIOBA YIPABIbalba;

* YIOpEaH pe3ynTare Meperha HUBOA ca MEPHIM MpeTBapadynMa
PasIMYUTOr THIIA.

* [IpuMeHa XHUAPOCTATHYKUX MPETBapaya.

* AHanu3a OTIIOPHUX NPETBapaya 3a MEpPEHe HUBOA TEUHOCTH.

« [IpuHiun paja KanalMTUBHUX MPETBapaya 3a Mepere HUBOA TEUHOCTH.

« [IpuHIMN pajia ONTOENEKTPOHCKHUX NPeTBapaya 3a MEPEHE HUBOA TEYHOCTH.
* [IpuHiun paja NME30€IEKTPUYHUX NPETBAPada 3a MEPEHE HUBOA TCYHOCTH.
* AKyCTHYHM MEPHH MPETBAPAUH.

» CHIINLIMjyMCKH HHTETPHCAHH IIPeTBapayH.

Kibyunu nojmosu:
XI/I}IPOCTaTI/IKa, HHUBO TCYHOCTH.

Mephu nperBapayu
TemIneparype

* HaBeJIe 3Ha4aj Mepera M perynaiuje TeMieparype y
TEXHOJIOUIKHM MPOLECHMA;

* OITHILIC TPOMEHE KAPaKTePUCTUKA MaTepHjaia ca MPOMEHOM
TEMIIepaType;

* U3MEpH IPOMEHY OTIIOPHOCTH €JIEMEHTA HA OCHOBY IIPOMEHE
TEeMIEepaType;

* pa3BpcTaBa NpeTBapaye TeMIEpaType Ha OCHOBY
KOHCTpPYKIIHje;

* U3Mepu TemIeparypy nomolly OHMeTaNHOT IpeTBapaya;

* HaBeJIe BPCTE, 0COONHE M KapaKTEPUCTHKE TEPMHICTOPA;

* 00jacHM IPUMEHY TEPMHUCTOPA 33 3ALITUTY MOTOPA;

* peryjuile TeMNepaTypy NpUMEHOM TEPMOIAPOBa;

* n3abepe TOIIOTHH CEH30p Ha OCHOBY JIC(UHUCHUX PaJHUX
yCI0Ba;

« caumu kapakrepuctuky HTL] u I1TL] onTophuka.

* YTHIaj TeMIiepaType Ha TEXHOJIOMIKE poIiece.

* VTHIaj TeMIIeTaType Ha KapaKTepUCTHKE MaTeprjajia: IpoMeHa IMMeH3H1ja Tela,
HIMPEHE TEYHOCTU UITH Traca, l'[OjElBa TEPMOCIIEKTPULIUTETA, IIPOMEHA €IIEKTPUIHOT
oTmopa.

« bumerannu nperBapadu TemMneparype.

* Meranau OTIIOPHHU IIpE€TBapavu.

* ITomynpoBOIHUYKA IPETBapadl TeMIIepaType-TepMHCTOPH.

* Bpcre, ocobuHe u U3pana TepMUCTOpa.

 KapakrepucTuke TepMUCTOpa ca HEraTUBHUM TeMIepaTtypHuM koeduuujentom (HTLL)
U TEPMHUCTOpA ca MO3HUTHBHUM TemrieparypHuM koedurmjernrom (TTTLT).

« TepmMonapoBH (TEPMOECIEMEHTH).

« [lupomeTpu 3pauewa.

* TOIIOTHU CeH30pH 3padckba.

* MlHTerprcany ceH30pH TOILIOTHOT 3padetba.

Kibyunu nojmosu:
Perynanuja temneparype, TepMOEICKTPULIUTET, TEPMUCTOP, TEPMOIIAp.

MepHu npeTBapaun
HPUTHCKA

* HaBeJIe IpUMepe yTHUI[aja IPUTHCKA Ha MEPHE IIpeTBapaye;

¢ OIIMUIC€ pax MaHOMETapa ca CJIICKTPUIHUM HU3JIa3HUM
CHTHAJIOM;

* u3Mepy npuTHcak nomohy manomerpa ca U-1ieBu;

* 00jacHM IPUHIIUII pafia MEPHUX MpeTBapaya ca MeMOpaHama
3a MEPEH-E PUTHCKA;

* ofabepe aJieKBaTaH MEPHH IIpeTBapay HPUTHCKA 32 HABEICHE
YCIIOBE KOPUCHUKA;

* U3MEPHU NIPUTHCAK HOMOhy MEpHOT TIpETBapa4veM ca
MeMOpaHOM.

* YTHI[aj IpUTHCKA Ha MEPHE IpeTBapaye.

* Mepeme NpUTHCKA TOMONy enacTHyHe MeMOpaHe.

» EnacTM4HN MaHOMETPH Ca eICeKTPHYHUM H3JIa3HHM CHTHAJIOM.
* Mepeme NPUTHCKA OTEHIIMOMETAPCKUM METOaMa.

* Mepeme NpUTHCKAa HHAYKTHBHAM METOaMa.

* Mepeme NPUTHCKA KalaluTHBHIM METO/laMa.

Kibyunu nojmoBu:
ManomeTpu, ipeTBapadi ca MeMOpPaHOM.

Mepnu nperpapauu 6poja
obpraja

* 00jacHM IPUMEHY OIITOCJIEKTPOHCKHX IIpeTBapaya Opoja
obpraja;

* pasiHKyje MPUHIMIT Pajia TAXOreHepaTopa jeJHOCMEpHE H
HaW3MEHHYHE CTpYje;

* 00jacHM MPHHIMI pajia npeTBapaya Opoja obpraja Ha Ga3u
XonoBor edexra;

* u3MepH Opoj 00pTaja ONTHYKHM TaXOMETPOM.

« [IpumeHa ONTOENeKTPOHCKUX NpeTBapaya 6poja oopraja.
« TaxoreHeparopH jeTHOCMEpHE CTyje.

« TaxoreHepaTopy Hau3MEHHYHE CTpYje.

« [perBapa4n Ha 6a3u XosoBor edekra.

Kibyunn nojmonu:
OnTOoeNICKTPOHCKH MPETBapayuy, TaXoreHeparop, Xoios edekar.




* U3BPIIY KIacH(UKAIHjy U3BPIIHUX eleMeHaTa y cucteMuma | » Kimacudukaiuja n3BpIIHUX eJIeMeHaTa y CHCTeMUMA ayTOMATCKOT YIIPaBJbatba.

AyTOMATCKOT YIpPaBJbarba; « [TojayaBay Kao 10 U3BPILIHKUX €IeMEHATa.
* 00jacHM IPUHIMII paJia MPEKK/1a4a; * [Ipekuaun U TacTepu.
* 00jacHM IPUHIMII pajJia TacTepa; « KapakrepucTuke npekuiada u Tacrepa.
Hamena u omura * TECTHPA Pajl IPEKAIAYa U TACTEPA PASTHIHTHX KOHCprK'IIl/lja; * Kpajmu npexkunaun (MHIyKTUBHH, KAALUTHBHY, MATHETHHU, ONTOEIEKTPOHCKH H
CTPYKTYpa H3BpIINHX * Pa3sBpCTa Kpajise MpeKmaie n‘pema BPCTH M KOHCTPYKIHjH; CJ‘[CKTpOMCXaHH‘IKH).
eleMeHaTa * o0jacHK TPHHLKIT pajia pesea; , * Peneju, Bpcte penea.

* TyMauH pefejHe LIeMe Ha OCHOBY TEXHUUKE JOKYMEHTAIN]e; « KapaxrepucTuke pernea.
* HaIpTa jeJHOCTAaBHE PElIejHE MEMe; * Penejue meme.

Kibyunu nojvosu:
VI3BpLIHHM eJIeMEHTH, PEKUAAYHN, TACTEPH, PEIICH.

* KOPUCTH MEPHH TIPeTBapad 3a Je(pUHUCAHE YCIOBE PagHOT TIpenopyxka je na ce HacTaBa y OJIOKy peanusyje y KOMIaHHjH.
OKPYKEeHa;
— n3zabepe MepHHU MpeTBapay ogrosapajyher tuma u 3a peanu3anujy y MKOIH:
KOHCTPYKIIHje Ha OCHOBY TEXHHYKE JOKYMEHTAIHje; » CuMynuparn CHCTEME ayTOMATCKOT yIPaBJbamka y JabopaTopuji ca PasiHIuTUM
— (opMupa MepHy meMy u nogecu ypehaje 3a Mepeme; BpTaMa MEpPHHX HPEeTBapaya i U3BPIIHUM CIEMEHTHMA.
— MPUKYIHU NOTpeOHe MOJaTKe ca CeH30pa y KOy, * JledhuHucaTH yCIOBE PAHOT OKPYKEHhE e YUCHUK Tpeba Ja Iperno3Ha Koje BENUIHHe
— U3MepH NoTpeOHe BENIMYMHE U CAaCTaBH U3BEIITAj; NIPUKYTIJba Ca CEH30pa.
Hacrasa y Goky — aHanm3Kupa QyHKIMjy MEpHOT IpeTBapaya Kao jiena cucreMy | « O6e36euTH KaTalomKy uogymeHTaunjy Ha OCHOBY K.oje ydeHuLu Tpeba 1a uzabepy
YyHpaB/bama: MEpHH IpeTBapay oAroBapajyher tuma u KOHCTpyKLyje.
* KOPHCTH M3BPIIHH €IEMEHT 3a Ie(pUHUCAHE YCIOBE PaIHOT * VIIyTUTH yueHHKe Ha 6e30€JHOCHE Mepe Y PaTHOM OKPYXKEIbY.
OKpYKelba; * 3a o6pajiy pe3yiTara Mepera yu4eHUKe YIIyTHTU Ha (pOpMY Koja ce KOPHCTH y
— HampaBM KIacH(UKAIM]y U3BPIIHUX eJIeMeHaTa Ha OCHOBY TEXHHUYKO] JOKyMEHTALH]H.
TEXHUYKE JOKYMCHTALH]E; * 3a nprarbe rpaduKa MpeUTOKUTH HEKH 0 cO(YTBEpa JOCTYIHHX 3a CIT06OIHO
— TyMauH peliejHe IieMe; xopuurheme (Graph...).
— KOPHUCTH IIPEKUiaue U pelee y Aely CUCTeMa yIpaBibaiba Ha » Kopunrhemwe H3BpUIHOT eJIeMEHTa, IPEKUIa4H, TACTEPH, PeJieji BPIIUTH Ha OCHOBY
OCHOBY II€Ma U3 TEXHUIKE Z[OKyMeHTaHl/lje; TEXHUYKE IlOKyMCHTaL[]/le.

4. YIIYTCTBO 3A TUJAKTHUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha IMOYETKY TEME YUYCHUKE YIIO3HATHU Ca IUJbEBMMA U UCXOAHUMA, IJIAHOM paJia U HAYMHUMaA OLICHMBamba.

OO0y HacTaBe, Npenopy4YeHu 6poj Yacosa

IIpeamer ce peanusyje xkpo3 cinenehe obnuke HacTase:

— Teopujcka Hactasa (35 4aca),

— naboparopujcke BexOe (70 gaca)

— HacTaBa y 010Ky (18 uaca)

MecTo peann3anuje HacTaBe, NoJeJ1a HA TpyIe

3a u3Boheme maboparopujckux BexKOHN OfiesbehEe Ce AeNN Ha JIBE TpyTIe.

JlaGoparopujcke BexOe ce n3BoAe y KaOMHETHMA 33 ayTOMAaTHKY.

Hacrasa y Groky ce peanusyje y KaOMHEeTHMa 33 ayTOMaTHKY Y LIKOJIW WM BaH IIKOJIE y Capajiby ca COLUjaHUM NapTHepHUMa..

VYBoHY TEMy pean30BaTu IIPETEKHO KPO3 4aCOBE TEOPHje ca OCBPTOM Ha IpuMepe u3 npakce. Cse ocTaie Teme 6a3upaTy Ha BexxOama y Ka-
OHMHETY ca TeOPHjCKOM IPHUIPEMOM Koja IpeTxoau BexxOu. Kopuctutu noctynHy JuTeparypy U3 OCHOBA ayTOMATCKOT yIPaBJbamka U ayTOMaTCKOT
yIpaBJbamke CUCTEMUMA Kao M yIIOSHHKE.

IIpenopy4enn 6poj gacoBa o TeMama:

YBox y enemente ayromaruzanuje (9 gaca)

Mepnu npeTBapauu nomepaja (12 yacosa)

Mepnu npeTBapa4n npoToka (9 gaca)

MepHu npeTBapauy HUBOA TeYHOCTH (9 yaca)

Mepuu nperBapaun Temrneparype (12 gacosa)

Mepnu npeTtBapaun nputucka (12 gacosa)

Mepnu npetBapauu 6poja obpraja (12 gacosa)

Hamena u onmra cTpykTypa U3BpIIHUX eneMeHara (12 yacosa)

OcHOBHa KOMIICTEHIIHM]ja yYEHHKa je 1a OBNaJiajy BEIITHHOM KopHuiiiemha MepHUX MpeTBapada M U3BPIIHKX eleMeHaTa.

[loreHuupatu akTUBHO yuemihe CBaKOI' YYeHHKA Y M3BOhEHY Pa3sIMUUTHX JAEI0Ba Jlaboparopujcke BexOe. MemaTu yaore yueHHKa y THMY.
IMpunrkoM cacTaBibama IUIaHa J1abopaTOPHjCKUX BEXKOU Mpeiiaxe ce Ja Bexxda Oy/e [elnHa Koja ce N3BOIU TOKOM JiBa yaca. BexOe koje 3axre-
Bajy Behu Opoj Mepama u 00pary pe3yirara AeIUTH Ha Marbe [eTHHE.

IIpeJior 3a u3Boheme BexoOuU:

OcuM Be)xOM HaBEJICHUX y OKBUPY TeMa, Tpeyiaxe ce u3Boheme moHyheHux BexOu ca crnucka u cimuHux. OctaBiba ce MOryhHOCT HacTaB-
HHKY J1a IPUJIaroiu JlabopaTopHjcke BexOe ycinoBUMa y KaOHHETY 3a ayTOMAaTHKY 3aBHCHO Ol OIIpeMe KOjoM pacrnoinaxe. Bexbe ce Mory penurtu
Ha BMILIE IIENHA.

— [ToTeHMOMeTApCKH MEPHU IIpeTBapay oMepaja, CHUMAabhe HAIlOHA Y 3aBUCHOCTH OJf OTIIOPHOCTH,

— CHHMMabe 3aBHCHOCT H3JIa3HOT HAIlOHA Y OJJHOCY Ha I0JI0XKaj EIEKTPOJIE IUI0YaCTOr KOHACH3aTOpa y KOy,

— CHIMame cTaTH4Ke KapaKTepHCTHKE TeMIIEpaTypHHUX CEH30pa y n3a0paHoM OICeTy TeMIieparype (TepMonapa, TepMUCTOpa). 3a TepMonap
KOPUCTHUTH TojayaBay u3 BuctoHoBor MocTa,

— Mepeme nputrcka momohy U mesw,

— Mepeme npuTHcka nomohy MepHHX IpeTBapaya ca MeMOpaHoM,

— CHuUMame cTaTHUKe IIPEHOCHE KapaKTepHCTHKE MEepHE Tpake ca rojadaBadeM U3 BurcroHoBor MocTa,

— Mepeme 0TIIOpHOCTH (HOTOOTIIPHUKA Y 3aBUCHOCTH OJf UHTEH3UTETa CBETIIOCTH (CHUMHUTH IIPOMEHE CTPYje U HAallOHA)

— CHUMame CTaTHYKe KapaKTepPUCTHKE MEPHHX IIpeTBapaya TeMIlepaType ca OTIOPHUIMMA, IPOMEHA OTIIOPHOCTH €a IPOMEHOM TeMIIepary-
pe y GyHKIMjH BpeMeHa

— Mepeme Opoja 00pTaja ONTHIKHM TaXOMETPOM,

— CuMynipame Ha padyHapy yIlpaBJbaibe PelIeoM YKIbYUH/HCKIbYUH H CaMOJpIKatbe.

— HanpaBuTh pernejHu Iujarpam 3a ynpaBibarmbe CHjaINIIOM TaKo Jla OHa ITOCiIe MPUTHCKA Ha TacTep CTapT ONMHKA CBE JIOK Ce HE MPUTHUCHE
TacTep CTOIL



3amTuTa 1 6e30eJHOCT OKOIMHE, 3ALITHTA HA Paxy

OOyunTtu y4yeHuke 3a 6e30eqaH paj y KaOMHETY U MaXXJbUBO PYKOBAmE OIMPEMOM. YIIO3HATH YYCHUKE KaKo /1a MPABUIIHO OJUIOXKE EIEKTPOH-
CKH OTIaJ U Jpyre MaTepHjaie Koju ce KOPUCTE Y ayTOMATHIIH.

IIpenopyke 3a peaau3anujy HacTaBe MpeMa IyaJHOM MoJely 00pa3oBamba

VKONUKO ce HacTaBa peajn3yje Kao ydere Kpo3 paj, IIKoJa U IOCI0AaBall IeTaJbHO IUIaHUpajy W YTBPhYjy MeCTO M HAYMH peaju3anuje
HCXO0/1a, ¥ YHOCE UX y IUIaH peajn3anuje yuema Kpo3 paa. [lanupame ce BPIIM HA TOAUIIHEM, MECEYHOM HIIM TEMaTCKOM U JTHEBHOM HHUBOY.
OpraHu3oBaTy HacTaBy TAaKO Ja YYCHHK Y MOTIIyHOCTH OyJe yHO3HAT ca OpraHH3aIijoM paja mpemyseha/cepBuca n qa ce mpuapkaBa Mepa 3a-
IITUTE Ha Pajly ¥ Mepa 3alliTHTe OKoJIMHe. HacTaBHUK — KOOPAMHATOP Yuera Kpo3 paJi POBEpaBa Jia JIM je NOCI04aBall U3BPILIHO NPOLEHY PH3UKA
Ha paJIHOM MECTy Ha KOMe pajie y4EeHUIU U JIa JIU je U3Be0 YBOIHY oOyKy yueHHKa o 6e30e1HOCTH U 37paBiby Ha paxy. MHCTpyKTOp BOau eBH-
JAEeHIHjy MPONMUCAHY YTOBOPOM H y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

HacraBa y 610Ky ce peanusuje Kao yuerme Kpo3 pajl, y TOKy IIKOJICKE FOJMHe WM NPeA Kpaj Apyror nonyroauuira. [lnan peanusamuje Hacta-
Be y OJIOKY 3ajenHo, n3palyjy mocnonasal ¥ MIKoJa, IIpeMa COICTBEHHM noTpebama 1 MoryhHocTiMa. Y OKBUpY HacTaBe y OJIOKY, Kpo3 H3paiy
pagHuX 3aJaTaKa H3BPIINTH IPOBEPY OCTBAPEHOCTH MCXO/A, M Ha Taj HAYMH OMOTYhHTH y4eHHIIMMA JOCTH3abe INIAaHUPaHUX HCX0/a y CIy4ajy 1a
TO HUCY MOIJIU J]a OCTBAape TOKOM IIKOJICKE TOAMHE.

Paspen: Tpehu

TEMA

HCXOIH
ITo 3aBpieTKy TeMe ydeHuK fie OuTH y cramy Ja:

MNPEINNOPYYEHHU CAAPXKAJA / K/bYUYHHU ITOJMOBHU CAZIPKAJA

EneMeHTH cucTeMa
yHpaB/baba

* HaLpTa GJIOK LIeMy CHCTEMa ayTOMATCKOT YIIPaBJbakba;

* U3BPLIM KJIACH(UKALHN]Y CHCTEMA ayTOMATCKOT YIIPaBibatba 1o
3aJ1aTUM KPUTEPHjyMHUMa;

* HaBEJIC I10jE/INHAYHO YIIOTY CBHX €JIEMEHATa y CHCTEMY
AyTOMATCKOT YIpaBJbaka Ha OCHOBY OIIOK IIeMe;

* YBOJZ y Ipe/IMET ca OCBPTOM Ha MEpHE MpeTBapade Kao JieJla CHCTeMa, ayTOMATCKOT
ynpassbama (CAY)

« Ommrra GJI0K 1IeMa cucTeMa ayTOMATCKOTI' yIIpaBJbamba IIPOLECOM.

» Kpurepujymu 3a 1ojienny cucTeMa ayTOMaTCKOT yIpaBibamkba,

* Kilacuguxkanuja ciucremMa ayroMaTcKor ynpaBibaiba: OTBOPEHH CUCTEMH, CHCTEMH Ca
TIOBPAaTHOM CHIPETOM, JINHECAPHHU, HEJITMHEAPHHU, KOHTUHYAJIHU, TUCKPETHH

* YnpaBjbauka NPOMEHJbHBA, YIIPaBIbaHa IPOMCHIBHBA, 3a/1aTa-pedepeHTHA
IIPOMEHJbHBA,

* lenosu (CAY):MepHHM npeTBapay yiaasa, JMCKPUMHHATOD, TI0javyaBad, perysaaTop,
M3BPIITHA OpraH, 00jekaT ynpaBJbarka, MEPHH IIpeTBapay n3iasa.

Kibyunu nojmoBu:
CAY, nucKpUMHHATOP, PEryaaTop.

Ynaora nojauaBaua y
00paju cHrHajIa

* o0jacHN (DyHKIH]y 10javaBaya y CHCTEMY ayTOMATCKOT
YIPaBIbamba;

 neuHMIIE MT0jaM T0jayama KO/ jeJHOCTEHECHOT 1
BUIIECTETICHOT T10ja4yaBaya,

* pa3BpCTa I0jayaBaye IpeMa MapaMeTpy KOjuM Ce yIpaBiba;

* U3padyHa [10jadarse Ha OCHOBY H3MEPEHHUX BPEAHOCTH
(HamoHa, cTpyje..) Ha ynasy u H3Jia3y 1ojaJyaBaya;

* PasIIMKyje MPUMEHY jeJIHOCTEIICHOT U BUIICCTEIICHOT
rnojayaBaya;

* 00jacHH HPUHIKII PaJia ONIEPALHOHOT T10jayaBaya;

* U3Mepu nojavarbe HeumHBepTyjyher u nunBepryjyher
OIIEPALIHOHOT T10jaYaBaya;

* ONHIIE NPHUHLMII PajJia MArHETHNX M €JIEKTPOMAIINHCKHX
ojayasava;

* CHUMH KapaKTEPHCTHKE TEHEPAToOpa jeAHOCMEPHE CTPyje;

* ONHIIE NPHUHIMII Pajia ITHEYMATCKUX U XHAPAYTHIHIX
ojayaBava;

* 00jacHM KaKo (yHKI[MOHHINE THEYMATCKH BEHTHII Ka0
rojayaBad.

+ OyHKIMja 110ja4aBada y CHCTEMy ayTOMATCKOT YIpaBJbarba W peryiamgje,

* lepunuimja nojauama, KoeUUUjeHT Hojadarba,

« [lojayame cTpyje, CHare U HallOHa, BPEMEHCKA KOHCTAHTA,

* TTozena nojayasada npema oOJIMKY BPEMEHCKE 3aBUCHOCTH €JICKTPHYHHUX CHTHAJIA,
* Je/IHOCTEIICHH 1 BUIIIECTENCHH [10jaqaBadn,

* [IprMeHa eeKTPOHCKHX I0jadaBada-

ojayaBay jeJHOCMEPHE CTPyje, ONEepalioHH 1ojadaBad, (pazHO OCETIHHBH M0jauyaBaym:
— IlojayaBauu ca TpaH3UCTOpUMA,

— OneparuoHu nojayasad,

— MuBeptyjyhn u HemHBepTyjyhn nojauasad (OnepamnyuoH),

— IlojayaBay ca MOBpPaTHOM CIPEroM,

— Da3HO OCCT/BHBH I10jaYaBadm.

* ENeKTpHYHY 110jayaBavyi-MarHeTHH 110ja4aBad U eleKTPOMAIIMHCKH 110jadaBad:

— Ipurymsuna ca jesrpom,

— I'eneparop jeqHocMepHe cTpyje,TypOuHa,

—Ionyra.

* Heenexrpruuny 1ojadaBaqi-MeXaHHIKH, THEYMATCKU M XUAPAYIMYHH 110ja4aBadn:
— [THeyMaTCKH BEHTHIL,

— IleB ca cyxemeM.

Kibyunu nojvosu:

Koeduunjenr nojadyarma, HeHHBEpTYjyhu 1 HHBepTYyjyhH nojadaBad, MarHeTHH
10ja4yaBay, HeeeeKTPHYHH 110jadaBad.

JleTeKTopH CHrHAJIA
rpemke

* Ie(UHUIIE YIIOTY IETEKTOpa CUTHAJA IPEIIKE y CHCTEMY
AyTOMATCKOT yIPaBJbaba;

* U3BPIIN KIACH(UKALM]Y ASTEKTOPA CUTHANA TPEIIKE HA
OCHOBY pepepeHTHe-y/Ia3He BelHIiHe

* o6jacHu dynkuujy nomepajuor JICT,

« cunmu kapakrepructuke JCIN ca MOTeHIHOMETapCKIM MOCTOM
H3BONEHEM MOCTA N3 PABHOTEXKE;

* omuIe paj HarmoHckor u crpyjuor JICT;

* IEMOHCTpPHpA YIOTpeOy HAOHCKOT CHTHAJIA IPELIKE Ca [Ba
MOTEHIINOMETPA;

* KOPHCTH Olepalnony mojadasad kao J{CT;

« HaBezie Gynkuuje ppexseHTHor, Bpemenckor JCI;

« peaym3arujy JICT' ca JOrHYKHM KOJNHMa;

* objanHu NpUHIMI pana MexaHuukor u nueymarckor JICT ;

« Bpuru ogabup JICI Ha OCHOBY OIHca CHCTEMA YIPaBIbarba.

« ITojam nerexropa curnana rpeke (JICI)

» OyHkIMja gerekropa curnaina rpemke y CAY,

* Vi1a3 v u3/1a3 U3 JETEeKTOopa CUrHaa FPELIKe,

* IToxena JICT HazaBUCHO of1 (hpH3HUKE TIPUPOJIC YIIA3HOT U M3JIa3HOT CHIHAJIa,

* Ilozena eTeKTOpa CHrHasa IPeliKe Ha OCHOBY KOHCTpYKIHje,

* ITomepajun JICT,

« JleTekIMja ofcTynama 00jeKTa yrpasibarma y OIHOCY Ha pe)epEeHTHH TON0Kaj,
HOTEHIIHOMETaPCKU MOCT,

 Hanoncku JICT, peanu3anuja nomohy oneparnuoHor rnojayaBada

* Crpyjuu JICT,

« ['eneparop jennocmepue crpyje kao JICI,

« ®pexsentru JICT,

* Peamizanmja JICTI nomohy IMruTaaHMX Kona (TeHepaTop CHIHaJa MPaBOYTaoHOT
o0i1Ka, MHOXKa4 CUTHAA, IUTUTAIHK Opojayd)

« Bpemencku JICT,

* Peamizarmja JICI nomohy IMrHTaTHKX Kona (TeHEpaTop CHIHaJla MPAaBOYTaoOHOT
obnuka, ¢uun-¢omn, MHOXaY CUrHaja, MIUTAIHA Opojay),

* Mexannuku JICT (onyra),

* [Tueymarcku JICT.

Kibyunu nojmonnu:
Jlerexrop curnana rpemike JICI.




M3BpuIHY eJIeMeHTH

* o0jacHH QYHKIH]y H3BPIIHUX €IeMEHATa;

* U3BPIIY KiIacu(UKaLHjy U3BPIIHUX CICMEHATA;

* 00jacHM IPUHIMII PaJia eIEKTPOMOTOPA jeTHOCMEPHE CTpyje
Kao M3BPILIHOT eJIEeMEHTa;

— IEMOHCTPHpA peryiaiujy Op3uHy MOTOpa jeTHOCMEpHE

crpyje; )

— CHUMA JIMHAMUYKE KapaKTEPHCTHKE MOTOPA jeAHOCMEpHE

cTpyje; )

— CHMMa CTIOJballlle¢ KapaKTEPHUCTUKE TEHEPATopa jeTHOCMEpHE

crpyje;

* 00jacHM MPUHIMI Pajia EISKTPOMOTOPA HAU3MEHUYHE CTpyje
Kao M3BPIIHOT CIEMEHTA;

* OIHILE PaJi CEPBO MOTOPA Ca CONCTBEHOM U HE3aBUCHOM
1mo0yI0M Kao M3BPIIHOT IEMEHTa;

* o0jacHN (DyHKIH]y CTEI EIEKTPOMOTOPA Ka0 M3BPIIHOT
CJICMEHTa;

— IeMOHCTpHpa paj cren moropa kao JACI

* HaBeJIe 0COOMHE N KapaKTepPUCTHKE aCHHXPOHOT MOTOPA;

* aHAJIM3HPA IPHHINI Pajia MHEYMATCKHX U XHAPayTHIHIX
MOTOpA Kao U3BPILIHAX CICMEHATA,

» DyHKIMja U3BPIIHAX eIEMCHATA, aKTYaTopH,

» Kinacu¢ukanuuja u3BpIIHEX eIeMeHaTa y 3aBUCHOCTH O] €HeprHje Koja ce KOPUCTH
(eNeKTPHYHH, XUAPAYITHIHH, ITHEYMaTCKH) ¥ TIpeMa Ha4MHY JeI0Baba Ha MPOLEC
(KOHTHHYAJIHHU ¥ AUCKPETHH),

* ENeKTpHYHI HU3BPIIHH CICMHTH,

« Kopunihere eneKTpoMoTopa jeJHOCMEPHE H HAaN3MEHHYHE CTPYje Kao H3BPIIHUX
eleMeHara,

* AHanu3a paja cepBO MOTOPA jeAHOCMEPHE CTPYje Kao M3BPIIHOT CICMEHTa,

* [IpuMeHa KOpaqHHUX-CTEll eIEKTPOMOTOPa,

* MoTopu HaU3MEHHYHE CTPYje, ACHHXPOHH MOTODH,

* [IprMeHa MHEYMATCKUX M XUAPAYINIHUX MOTOPA,

* PelyKIIMOHY BEHTHIIH, XUIPAYINYHY LIMIHHIAP.

Kibyunu nojmoBu:
WI3BpIIHK €TeMEHTH, CIEKTPOMOTOP jeTHOCMEPHE CTpY]je, CIEKTPOMOTOP Han3MEHHYHE
CTpyje, CTen-MOTOp, ACHHXPOHU MOTOP.

Curnaimsaumja u
3almTUuTa

* OmHIIE 3HAYAj HAJIIEAAbA H KOHTPOJIE POLeca;

* pasKyje pe)epeHTHY U ynpaBibaHy HIPOMEHJbHBY Y CHCTEMY
YIpaBIbamba;

* objacHu ynory curtanusaropa y CAY;

* HaNpaBH MOIETy CHTHAIN3aTOPa y OHOCY Ha pedepeHTHy
BEJIMYUHY;

— KOPHCTH CHTHAJIN3aTOpe TeMIeparype y KaOHHeTy,

— YNIOTpeOH CUTHAM3aTOPE HUBOA TEYHOCTH Ca TIIOBKOM,

— CHUTHaJIU3Mpa poMeHy nputucka y CAY,

— MPUMEHH CUTHAIN3aTop MPOTOKA Y LIEBU.

* 00jacHM NPHHIMI pajia YHHBEP3aJIHUX CUTHAIIM3ATOPa;

¢ IIPUMEHHU 3ALUTUTY O CJIEKTPOMArHETHUX CMETHU U
MpEHAIOHA.

* Vnora u 3Ha4aj npahema 1 KOHTPOJIE IpoLeca,

» ®a3e cHTHAIU3AIN]E U 3aLITHTE, MHQOPMaTHBHA, U3BIIHA, 3AIITHTHA,

* Ynorpeba curHanusaropa, 1nozena,

« [Torpeba 3a aktuBUpame curHamusanuje y CAY, rpaHu4Ha BPeJHOCT KOHTPOIUCAHE
BCIINYHHE,

« CurHanu3aropm Temreparype,

« Ou3pyKe BEIUYHHE KOje Ce MEeHbajy MOJ| YTHLIAjeM TeMIIepaType U J0BOAE 10
CHTHAIU3anmje,

. CPIFHaJ]PISaTOpM HHUBOA TCYHOCTH,

. CHFH&J’II/I’}&TOP Ca IUIOBKOM, CUTHAJIN3aTOp Ca IJIOBKOM U MarHeTOM

. CPIFHaJTHBaTOpH TIPUTHCKA,

« CurHanu3zaropy ca MeMOpaHOM, CUTHAIU3aTopu ca BypioHoBoM 1iesy,

« [Ipumepu mpuMeHe CUTHAIN3ATOPA IPUTHUCKA,

* CHUrHaIn3aTopy MpoTOKa

« [Ipumena cursanu3aTopa NpoToka y 1leBOBOIHMA,

. YHPIBC}'_BHJ'IHPI CUTHaJIU3aTopu,

« 3amTura OJ1 CJICKTPOMAarneTHUX CMETHH,

* Bpcre 1 M3BOpH €1€KTPOMAarHeTHUX CMETHH,

. Mepe 3a CIIpeYyaBamkbC HACTAHKA U IMUPEHA CUTHAJIA CMETHH,

* OrpaHnueme NpeHaroHa,

* 3amTyuTa 07 arMoCc(hePCKHX HPEHAIIOHA.

Kibyunun nojmoBu:
CurHanu3arop, CUrHaIM3aTop TeMIepaType, CUTHAIU3aTOp HUBOA TEYHOCTH,
CHUTHAJIM3aTOP MPUTHCKA, CHTHAIM3ATOP MPOTOKA.

Hacraga y 6s10ky

* ananusupa aeiosa CAY y peaiaHoj cpeinHuy;

* onmme ¢yHKIHje cBux aenosa CAY;

* 00jacHH 3allTO je JIOILIO IO PearoBarba U3BPIIHUX eJIeMeHaTa-
CUTHaNU3aLje.

IIpennaske ce panu3anuja HactaBe y OI0Ky y KOMIAHHU]U T/ie YYCHUIIU MOTY Jia cariesajy
nenoxynas CAY, uieHTH]UKY]y JeN0Be CHCTEMA U TIpaTe HIXOB Pajl.

VKOIHKO ce HacTaBa y OJIOKY peanusyje y MIKoJICKuM kabuHernma ocmuciut CAY u
MOTEHIMPATH Ha Of(BAjarbe Je/I0Ba CHCTEMA:

TNPENo3HaTH MEPHE NMpeTBapaye, Hojaanaqe, JACTEKTOp CHTHaJla IPEIIKE, U3BPLIHU
eIIeMEHT.

CuMynupary anapMupame, ynorpedy CHTHaIN3aLije U PearoBame 3alTUTe y
TPpaHUIHUM CJ'lleajeBHMa.

5. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nmouetky Teme ydeHUKe YIIO3HATH ca HUJbEBUMA U HCXOAMMa, ITIAHOM Pajia ¥ HauMHUMA OLICHbHBamba.

OO0y HAacTaBe, Mpenopy4YeHu Opoj yacosa

Ipeamer ce peanusyje kpo3 cienehe obnuke HacTaBe:

* TeopHjcka Hactasa (68 Jaca)

« maboparopujcke BexOe (68 gaca)

» HacTaBa y Omnoky (30 ugaca)

Mecto peajn3anuje HacTaBe, IoJe/1a HA rpymne

3a uzBolheme 1abopaToprjCcKUX BEKOH OEJbEHhE Ce JeTH Ha TPH TPYyIIE.

Jlaboparopujcke BexOe ce n3Boje y KabUHeTHMa 3a ay TOMATHKY.

Hacrasa y Groky ce peanusyje y KaOMHEeTHMa 3a ayTOMaTHKY Y IIKOJIW WM BaH IIKOJIE y Capajiby ca COLUjaIHUM NapTHepHUMa..

YyeHnnuma o0jaCHUTH Capikaj CBake TeMe Kpo3 IpuMepe U3 mpakce. VIHCHCTHpaTH Ha Tpakermhy OATOBOpa 3aIlTO CE Taj HACTABHU CalIpikKaj
u3ydaBa U IJIe ce pUMembyje.

VYBozHY TeMy pealli30BaTH IIPETEKHO KPO3 YacOBE TEOPHje ca OCBPTOM Ha IpuMepe U3 npakce. CBe ocraie TeMe 0a3upar Ha BexxOama y Ka-
OUHETY ca TEOPHjCKOM MPHIPEMOM KOja MPETXOAN BeKOH. KOPUCTHTH IOCTYNHY JIUTEpaTypy U3 OCHOBA ayTOMAaTCKOT YIPaBJbarkha H ayTOMAaTCKOT
yIpaBJbake CUCTEMUMa U YIIOCHHKE.

IIpenopyuenu Opoj yacoBa 1o TeMama:

Enementu cucrema ynpasibama (12 gacosa)

Vrnora nojauaBaua y o6paau curnana (28 sacosa)

Jerexropu curnana rpemke (28 gaca)

WzBpmHu enementu (36 yaca)

Curnanuzanyja u 3amrura (34 yacosa)

OcHOBHa KOMIIETEHIIMja yYEHHKa je J1a OBJIaJajy BEIITHHOM KopHuirhema H3BPIIHUX eJIeMeHara, IeTeKTOpa CUrHajla Ipenike Kao ¥ CHTHAIU-
3aI{jOM U 3aIITHTOM CHCTEMA.



IMorennupary akTHBHO yuelhe CBaKOr YYCHHKA y M3BONEY PasIMUMTHX AeNoBa J1abopaTopujcke BexOe. MemaTH yiaore ydeHHKa Y THMY.
IIpunmkoMm cactaBipama MmaHa JJaOOPAaTOPH]CKUX BEKOM Mpeaiaxe ce Ja BexOa Oyzie 1eniHa Koja ce M3BOAM TOKOM JBa yaca. [IpoueHuTH na im
HOTpeOHO JeJberhe BeXOe Ha Marbe LSITHHE.

IIpeior 3a n3Buheme BexoOu:

Besx06e peann3oBaru y kabuHeTy 3a ayroMatuky. [Ipeasor Be:xOH je OKBUpPaH, 3aBUCH OJ] OIIPEMe KOjOM HACTaBHUK PACIIONAKe.

* CHIMame KapaKTepPHCTHKA eIEKTPOHCKUX T10jadaBaya,

» CHIMame aMIUIHTY/CKE KapaKTepUCTHKA OIepaIoOHOT [IojadaBada, HemHBepTyjyher, nHBepTyjyher,

» CTpyjHH AETEKTOp CUTHAJIA IPELIKEe Ca OTHOPHHUIMMA,

» HamoHcku ieTeKTop CUrHaja rpelke ca MOTeHIUOMETPUMa,

« JlerekTop curHana rpeuke ca BUrctronoBum MocTom,

* JlerexTopa curHaja Ipemike ca olepanuoHIM I10jadyaBadeM,

» CHUMame IMHAMHUYKE KapaKTepUCTUKE MOTOpPa jeAHOCMEpHE cTpyje (Op3uHa y (GyHKIMjH HAIIOHA).

» CHUMambe CII0JbHE KapaKTepUCTHKE TeHepaTopa jeAHOCMEpHE cTpyje (HalmoH y GyHKIHjU CTpYje).

* JleTeKTOpY CUTHAJIA TPEIIKE BPEMEHCKOT KalllhEbha,

* JleTekTopH cUTHala TpelIke Ha 6a3n yuecTaHoCTH,

* TecTupame paja elIeKTPUIHUX M3BPIIHUX eJIeMeHara,

» XuapaynuuHH U3BPIIHU €JIEMEHTH, CUTHAJIM3aTOPH HUBOA TEYHOCTH,

» CurHanusanyja 1 3aIITHTa.

YuyrerBo 3a peanu3anujy HacTase y 010Ky

OCMUCIINTH HU3 3a]1aTaKa Kako O ce Kpo3 pellaBame pasIMIuTHX NpobieMa YTBPANIO U 320KpyXKHIo oopal)eHo rpaanso.

3amTuTa U 0e30eJHOCT OKOJIMHE, 3AIITHTA Ha paxy

OOyunTtH y4yeHuke 3a 6e30eqaH paj y KaOHMHETY U MaXXJbHBO PYKOBAHEC OIMPEMOM. YIIO3HATH YYCHUKE KaKoO /1a MPABUIIHO OJUIOKE EIEKTPOH-
CKH OTIAJ U JIpyre MaTepHjae KOju ce KOPHUCTE Y ayTOMATHIIN.

IIpenopyke 3a peaju3anujy HacTaBe peMa JyaJHOM Mojie/1y 00pa3oBamba

VKONUKO ce HacTaBa peaju3yje Kao yderwe Kpo3 paj, IIKOJa U I0CI0AaBall IeTaJbHO IUIaHUpajy W yTBPhYjy MecTO M HaYMH peaju3anuje
HCXO0/1a, ¥ YHOCE X y IUIaH peajH3anuje yuewa Kpo3 paj. [lnanupame ce BPIIN HA TOAUIIHEM, MECETHOM MM TEMaTCKOM U JHEBHOM HUBOY.
Opranu3oBaTy HacTaBy TAaKO Jja YYEHHK Y MOTIIyHOCTH OyJe YHO3HAT ca OpraHH3alijoM paja mpenys3eha/cepBuca n na ce mpuapkaBa Mepa 3a-
LITHTE Ha Pajy ¥ Mepa 3aluTHTe okoyinHe. HacTaBHUK — KOOpAMHATOP yuera Kpo3 pajl IpoBepaBa Ja JIM je MOCIo/aBall H3BPILIHO MIPOLEHY PU3UKA
Ha PaJIHOM MECTy Ha KOMe pajie y4CHUIIU U J1a JIU je U3BeO0 YBOIHY 00yKy yueHHKa o 6e30eHOCTH M 37paBiby Ha pasy. MHCTpyKTOp BOIH €BH-
JAeHIIMjy MPONHCAHY YTOBOPOM H y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

Hacrasa y 610Ky ce peannsuje Kao ydeme Kpo3 paj, y TOKY IIKOJICKe TOIMHE WM Npex Kpaj Apyror nomyroaumra. [Inan peanusanuje HacTa-
Be y OJIOKY 3ajenHo, n3pal)yjy mocionasal ¥ IIKOJa, IpeMa COIICTBEHHM HoTpebaMa 1 MoryhHocTHMa. Y OKBUpY HacTaBe y OJIOKY, Kpo3 U3panry
PaaHUX 3a]aTaKa U3BPLINTH NPOBEPY OCTBAPEHOCTH MCXO/a, U HA Taj HAYMH OMOTYhHTH y4eHHIIMMA JOCTH3akbe INIAHUPAHUX MCXOZA y CIyuajy Ja
TO HHCY MOIJIM J]a OCTBApEe TOKOM IIKOJICKE TOAMHE.

IIpenopyke 3a peaju3anujy HacTaBe MpemMa AyaJaHOM Mojely 00pa3oBamba

VKOIMKO ce HacTaBa peayusyje Kao yuerme Kpo3 paj, LIKOJNA U HOCIIOAaBall JIeTaJbHO IUIAHNUPAjy U YTBPhyjy MecTO H HAUMH pean3anuje
HCXO0/1a, ¥ YHOCE X y IUIAaH pealM3anuje yuewa Kpo3 paj. [lnanupame ce BpIIM HA TOAUIIEHEM, MECEYHOM MM TEMAaTCKOM U JHEBHOM HUBOY.
OpraHn3oBaTH HACTaBy TaKo Ja YYCHUK Y MOTIYHOCTH Oyle YIO3HAT ca OpraHU3aldjoM pana mpemyseha/cepBuca u ga ce mpuapkaBa Mepa 3a-
IITUTE Ha pajy U Mepa 3allTHTe oKoJnHe. HacTaBHUK — KOOpAWHATOP yuera Kpo3 pajl IpoBepaBa Ja JIH je MOCI0aBall H3BPIIHO IPOLEHY PU3UKA
Ha paJHOM MeCTy Ha KOME pajie yYeHHLH U Jia JIK je U3BeO YBOAHY O0yKy y4eHHKa 0 0e30eIHOCTH U 3/1paBiby Ha pany. UHCTpyKTOp BOIH eBH-
JeHIIMjy NPONHCAHY YTOBOPOM H y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

Hacrasa y 610Ky ce peannsuje Kao ydeme Kpo3 paf, y TOKy IIKOJICKe TOIWHE WM Mpex Kpaj Apyror nomyroaumTa. [Inan peanu3sanuje HacTa-
Be y OJIOKY 3ajenHo, n3pal)yjy mociozasall U IIKOJa, IpeMa COIICTBEHHM HoTpebaMa 1 MoryhHocTHMa. Y OKBHpY HacTaBe y OJIOKY, Kpo3 U3pary
paHuX 3aaTaKa H3BPLIMTH IPOBEPY OCTBAPEHOCTH MCXO/1A, ¥ Ha Taj HAYMH OMOTYHHTH yUeHHIMMA JOCTU3ake UIAaHUPAHNX MCX0/a y CIy4ajy Ja
TO HHCY MOIJIU J]a OCTBAape TOKOM IIKOJICKE TOUHE

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

®dopmaTBHO OlEHHUBakE, Ka0 MOZEIN Ipaherma HanpenoBamka YIeHHKa, Ce O/[BHja Ha CBAKOM 4acy M CBaKa aKTUBHOCT je Jo0pa IpuinKa 3a
NPOLIEHY HalpeIoBabha U JaBame noBpaTHe nHpopmanuje. [locturayha yuennka je Mmoryhe BpeHOBaTH Kpo3: akKTMBHOCTH Ha 4acy (Tj. Iporecy
yuea); NOCTaBJbatbe MNTaba W/HJIN JaBake OrOBOpA y CKIIaay ca KOHTEKCTOM KOjH ce 00jalllbaBa; TO3UTHBHOM OHOCY NpeMa OIPEMH; U3paIu
3aj1aTaKa, HCTPAXMBAYKHX MpOjeKara U CIl.; TMPE3CHTOBAbE CaIp)Kaja; TeCTOBE NMPAKTHYHUX BEIITHHA, Npaliele MOCTUIHYTOCTH McXoaa, momMoh
JPYrOBHMa M3 OZieJbeha y IIMJbY CaBJIa/laBamba IPajnBa U CIL.

VYuennke Tpeba ocrocobsbaBaTH U 0XpabpHUBaTH J1a MPOLEHYjy CONCTBEHH HANpeIak y OCTBapUBamby HUCXO0Ma, Ka0 M HANPEelaK APYrHX yde-
HHKa, y3 OAroBapajyhy apryMmeHnranujy.

Ha kpajy cBaKkor yaca Wi akTHBHOCTH HAalPaBUTH KPATKy aHAIM3y JOCaJallber pajia, 00aBe3HO MOXBAJIUTH YYCHHKA 33 OHO IITO j€ MOCTH-
rao 1 00pa3IoKUTH IITa MOXKeE U Tpeba J1a ompaBy n/uin ypaau. IIoTpeGHo je OCMHUCINTH BHIIIE THIIOBA PA3IHINTHX aKTUBHOCTH Ca IPOYKTHMA
Pa3IMYMTOT HUBOA CIIOKEHOCTU M YTBPIUTH OYEKUBAHE UCXOZE, a MPEeMa HhUMa U KPUTEPHUjyMe BPeIHOBAbA.

OuemnBame yUeHHKa ce OJBHja y ckiaxy ca [IpaBHIHUKOM O oliekHBamy. [I0TpeOHO je, Ha MOYeTKy IIKOJICKE FOANHE, YTBPIUTH KPUTEPH-
jyMme 3a onemuBame (y ckiany ca IIpaBHIIHHKOM O OLCHHBamY), IPBEHCTBEHO 3a CYMAaTHBHO OLCHHBAKE U Ca HHMa yNo3HaTH yueHuke. Cyma-
THBHO OICHUBAMbE CE MOXKE M3BPIINTH HAa OCHOBY IOJ[aTaka IPHUKYIUbEHUX (POPMATHBHUM OIECH-HBAEM, pe3yiTara/pemerma IpooIeMCcKoT WIN
NPOjEeKTHOT 3ajaTKa, YCMEHNX IpOoBepa 3Hama, KOHTPOIHHUX W JoMahMX 3ajaTaka, TECTOBA 3Hama M ciI. HaumH yTBphHBamba cymMaTHBHE OleHE
YCKJIQIUTH Ca MHIMBUYaJHUM 0COOMHAMa YUCHUKA.

TokoMm Tpajama HacTaBe PEeajM30BaTH jeJaH TEOPUjCKH TECT Y CBAKOM KITaCH(HUKAIIMOHOM TIEPUOAY M HAKOH CBAaKUX 4—5 BEXOHM OIEHUTH
CaBJIaJaHOCT MPAKTUYHHX BEUITHHA.

ITpenopyke 3a onemuBame NPHJINKOM peajin3anuje HACTaBe MpeMa lyaJIHOM Mojies1y 00pa3oBamba:

HacTaBHUK — KOOPAWHATOP yuera KPo3 paj UMa jacHY, OTBOPEHY M OlaroBpeMeHy KOMYHHKAIHjy ca HHCTPYKTOpHMa OApEeHUX of CcTpaHe
MOCIIOaBIIa Y MOMIeAy IIaHUpama HACTaBe, AaKTHBHOCTH U UCXOJ1a, Kao M npahiea akTHBHOCTH YUCHHKA.

HacraBHuK — KOOpAMHATOp y4ema KPo3 pajx ¥ HHCTPYKTOP 3ajeqHo yTBphyjy Kputepujyme 3a ¢popMaTHBHO npaheme yUeHNIKUX TOCTUTHY-
ha, BpIe onepannoHaIM3aIMjy UCX0/1a U INIAHUPajy CYMaTHBHO OllekhHBame. DOpMaTHBHO OLCHUBAKE j¢ OCHOBHU METOJ MPOIEHE JOCTUTHYTHX
M OCTBapEHUX MCXOJIa 32 YYEHUKA KOjH YU KPO3 pajl.



HacraBHuk, y capa/Jiiy ca MFHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuK KoOpAMHATOp y4ema Kpo3 paja U MHCTPYKTOP, Ha TIOYETKY IIKOJICKE TOJMHE WM Ha MOYETKY TeMe/MOJIyla YII03Hajy yUeHHUKe ca

KpUTEepHjyMHIMa ()OPMATHBHOT U CyMaTHBHOT OLCH-HBAmbA.

HHCTpYKTOP NpaTH aKTHBHOCTH Y4EeHHKA KO/ M0CJI0/1aB1Ia, HA OCHOBY yTBpl)eHUX KpUTEpHjyMa 1 0 TOMe 0J1aroBpeMeHo 00aBeInTa-

BAa HACTABHUKA — KOOPAWHATOPAa y4emha Kpo3 paa.

HacTtaBHHK KOOPAMHATOP Y4ema Kpo3 paj ¢opMupa cyMaTHBHY OLleHY 3a CBAKOT yI€HHKA HAa OCHOBY yHampe] yTBpheHHX KpHTepHjyMa

Uy capajiibi ca HHCTPYKTOPOM, y3uMajyhu y 003up crienuduuHOCTH peanu3aliyje HaCTaBHOI Polieca KOj M0CI0AaBLA.

IIpenopyuyje ce 1a y4eHHIH, KOju ce 00pa3yjy IpeMa JyalHOM MOJEINy, BOjie THEBHUK MpaKce, Y 00JIHKy KOjU Ipernopydyje HaCTaBHUK —

KOOPJHMHATOP Y4erha KPO3 Paj M HHCTPYKTOP a Y KOjU YHOCE OIHC M3BPIIEHHUX PagoBa M CBOja 3aMakama.

ToxespHO je ce aa ce HakoH oapeljeHe IenrnHe HWiIM MOAyJa OPraHu3yjy MpOBepe CaBiIaJaHOCTH MPAaKTUYHHUX BEIITHHA KOjuMa Ou mpucy-
CTBOBAJIM M HACTABHUK — KOOP/IMHATOP YUeHa Kpo3 pajl K HHCTPYKTOp. M360pOM a/ieKBaTHUX M KOHKPETHHX MPAKTUYHHX 3a]aTaka Ce MEpHU HUBO

JOCTUTHYTOCTH IJIAHUPAHUX UCXOOa BEIITHHA 3a I/13216paHI/I MOIYJ UJIA LEIINHY.

Haszus npeamera: JUI'NTAJIHA EJIEKTPOHUKA

1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJJA — OBJIMIIN 1 TPAJAIBE

PA3PE]

HACTABA

Teopujcka HacTaBa Bexobe

YKYITHO

IIpakTnuHa HacTaBa Hacraga y 6noxy

111

63 34

102

Hamomena: y Tabenu je nmprka3aH roguIImby (GOHI 9YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEIbA:

— Ocnoco6spaBame yUeHHKA 32 Pa3iIHKyje U KOPHCTH KOMIOHEHTE JUTHTAIHUX CHCTEMa

— Yno3HaBame yueHHKa ca PajoM €IeMEHTAPHUX JUTHTAHUX KOJa, CEKBEHIH]aTHUX KOJa, KOMOMHAIMOHHUX U CeKBEHIIMjaTHUX MpeKa
— Yno3HaBame yueHHnKa ca OCHOBHHM ITOjJMOBHMA O MEMOpHjaMa M apUTMETHYKHM KOJIHMa

— Yno3HaBame yueHUKa ca IPUHIUITIMA aHAJIOTHO — IUTHTaIHE KOHBEp3Hje

3. HABUBHU TEMA, HCXO/JU YUEA, IPENIOPYYEHU CAJIPKAJU U KJIbYUHHU ITIOJMOBHU CAIAPKAJA

TEMA

NCXOIH
TTo 3aBprueTKy TeMe ydeHuK hie OuTH y cramy ja:

NPENOPYYEHHU CAJIPKAJH / KIbYYHH TIOJMOBH CAJIPKAJA

OCHOBHH NOjMOBH
AUTUTAIHE €JIEKTPOHUKE

* neduHUIIe NojaM MH(OPMALHje H JUTHTATHH OOIHK
uHpopmanmje;

* OIUILE 3HAYAj M MPUMEHY KOJOBarba

* HaBeJIe OCHOBHE KapaKTePUCTHKE IUTHTAIHOT CUTHANA

* BpIIM KOHBEP3Hjy OpojeBa jeaHor GpojHOr cHCTEMA y JIPYTH;

* HabpOjU OCHOBHE apUTMETHYKE Olepalje y OuHapHOM
CHCTEMY;

* BpIIM MHHUMHU3ALH]Y JIOTHYKe QyHKIHjE;

* rpezicTaBsba Jorudke QyHKuuje rpahuuKumM cumMbonnma,
KOMOWHAIIMOHUM TabeaMa i BPEMEHCKUM AHjarpaMumMa;

* HabpOj1 BPCTE OCHOBHHX JIOTHYKHX KOJIA M HbUXOBE
KapaKTEePHUCTUKE;

* Habpoju pamuinje TOTHIKKX Kojla

* peasu3yje CI0KEHe JIOTHYKe (yHKIHje TTOMONY JIOTHIKUX
KOJIa;

* OfIpe/IM JIOTHUKY (YHKIIH]Y KOjy KOJIO peausyje;

* TECTHPA PaJi OCHOBHHUX JIOTMYKHUX KOJIa U TIOIyHH Tabere
cTama

* TECTHpa paji JOrHYKOT CHCTEMa JIOOHjEHOT Ha OCHOBY
MHHHMMU3aLHje Jornuke QyHKimje

* U3BPIIH CUTE3Y JIOTHUKE (YHKIHjE MPUMCHOM OCHOBHHUX
JIOTMYKHX KOJIA M TECTHPA HEroB Paj

* QHAJIM3HPA Pajl JOTHYKHX KOJIa MEPeH-eM HAIOHA;

* aHanM3Upa paj Jorudkux koiaa y CMOS texHonoruju;

* QHAJTM3KMpPa HAIIOHCKE HUBOE KOJI Pa3IMYMTHX JIOTHYKUX KOJIa
Ha OCHOBY MeEpeHa;

* IpUMeEbYje Mepe 3aLITHTe Ha pajy y 1abopaTopuju.

« ITojam urpopmarmje. Jurutanan oonuk nHdopMalmja. bUT kao jeanHuIa
unpopmarmje. JlururaiHa Kosia — 1nojam;

* Konosu (6unapuu, BCD, konoBu 3a [eTeKUnjy U KOPEKLHUjy rperiaka)

« [TojaM JUTHTIHOT CHTIHAJA

» BuHapHuU, OKTalIHK M XeKcaieunMainu 6pojuu ciucreM; Konsepsuja 6pojesa;

* OcHOBHE apUTMETHYKE OTepaluje y OMHAPHOM CHCTEMY;

« Jlornuke oneparuje u bynosa anredpa;

« [pexcrasbame JIOTHIKUX GyHKIHja. MUHUMH3ALHja JIOTHIKUX (ByHKIHja;

« Jlornuka xoma: I, ILI, NE, NI, NILI, nucxspyunso ILI u ucxspyunso NILI kono;

 KapakTepHcTHKe JTOTHYKHX KOJIa: JIOTHYKA CTamba — HATOHCKU HUBOM; JIOTHYKE HyJe
U jeIMHUILIC Ha YIa3y U U3J1a3y; HAMIOH M CTPyja Hanajara; MapruHa CMeTH; GakTop
rpamarba; IUCHIIALN]aB, PEMEHCKO KAllbEHhe CHIHAA

» ®aMuIHje JTOTUUKHX KoJla

» CuHTe3a U aHa/IM3a JOTHYKHX KOJIa;

BEXKBE:

1. Mepebe HalOHCKHMX HMBOA Y PA3IMYUTHM JIOTHIKAM KOJIMMa

2. Ananu3za pazna goruukux Kona: Jlornuka kona I, ILI, NE, NI, NILI, EXILI, EXNILI

3. Jlornuka kona y CMOS TexHOIOrHjH;

4. Jlornuka KoJia — CHHTe3a JIOrMYKUX (QyHKIHja, MUHAMA3IHja JJOrHYKUTX QyHKIHja

KibyuHu nojmoBu: 61T, KOZOBH, JIOTHYKA KOJa, (PaMUIIHje TOTHYKUX KOJIa,
KOMOWHAIINOHE MpesKe, CEKBEHIINjalTHE MpekKe




CeKkBeHIHjaJTHA KOJIA,
KOMOUHALMOHE H
CeKBEHIHjaJTHe MpexKe

* aHAJIM3HUPA Pajl U IPUMEHY OCHOBHUX GHCTaOHMIIHKX KOJIa;

* omuIe paj| Koaepa u AeKoaepa,

* ONHIIIE paJi MYJITHILIEKCEPA, IEMYITHILICKCEPa,

* HABOJM MIPHMeEP MIPHMEHE TpocTaTuykor Gadepa,

* ONUIIE MPUMEHY MAarucTpalic JUruTaJiHuX CUrHajia

* OIHILIC Pajl CEKBEHIMjaTHUX Mpexa (perucrapa u 6pojada);

* 00jacHH pa3iuKy u3Mel)y KOMOMHAIIMOHMX U CeKBEHIIM]ATHHX
Mpexa, Kao H pasiukKy u3Mely aCHHXPOHUX U CHHXPOHHX
MpeKa;

* ONMIIE KAKO KAIlHEHHe JIOTHYKHUX KOJIa yTHYE Ha paj|
KOM6PIHB.L[I/IOHI/IX Mpexa

* aHaJIM3upa pajg KOMGI/IHaHWOHMX n CCKBCHHHjanHHX KoOJIa 3a
pas3JIMuuTe yIa3He CUrHale

* aHajm3upa pajg KDMGI/IHHL{I/IOHPIX MpeKa MEPEHEM HAallOHA
OCIIHIIOCKOTIOM;

* aHAJIM3UPA Paji CCKBCHIMjaHIX MPEXKa MEPEeHbeM HalloHa
OCHHUIIOCKOIIOM;

* U3BPIIH YHTARE CapKaja perncTpa

* TecTUpa paj 8-0utHOr Gpojaya

* TECTHPaA paJ apUTMETHYIKOT' KOJIa

* IPUMeEIbyje Mepe 3allITHTE Ha pajy y JabopaTopuju

* bucrabuina kona — ned koia (SR, D) u ¢umun — ¢monosu (SR, JK, T, D)

» KombuHanmone mMpesxe (kozep, AeKoep, My/ITHILIEKCep; JEMYITUILIEKCEp,

TPOCTAaTHIKH Gaq)ep]/l, MarucTpane IMruTaaHux CHTHaJ’Ia);

» CekBeHIMjalIHE MPesKe (PETUCTPH — CTALMOHAPHU U TIOMEPaYKH, H Opojayn);

Beixoe:

1. Konepu u nexozepu;

2. MynTuruiekcepH 1 IeMyJITUILIEKCEPH;
3. Peructpu u 6pojaun;

Kibyunu nojMoBu: GrcrabuiHa Kojia, KOMOMHALIOHE MPEkKe, CEKBEHIIUjalHe MpPEXe

Memopuje u
APHTMETHYKA KOJIA

* HABEJIE BPCTE MEMOpH]ja

* o0jacHH IPUMEHY MEMOpHja;

* ONHUCYje 3HA4aj HHTETPHCAHE MEMOPH]CKE KOMITIOHEHTE;

* 00jacHH PUMEHY apPUTMETHIKHX KOJa;

* yyTa/ymucyje caapxaj y memopujcke jokauije EEPROMa
« rectupa pang FLASH memopuje

« npommpu RAM xopumhemem FLASH-a

* Memopuje (ROM, PROM, EPROM, EEPROM, flash)

* ApuTMeTHdKa KoJia (Mpeske 3a cabupame U 01y3UMame);
Beixoe:

1. EEPROM - unrame/ynuc cajpikaja y MEMOPH]jCKE JIOKaIHje
2. FLASH — tectupame 1 ynuc nporpama

3. RAM - npompere RAM-a kopuinhewem FLASH-a

4. PETUCTPH — unrame caapixaja perucrapa

KibyuHu nojMoBu: MeMopHje, apuTMETHYKa Kolia

AHAJIOTHO JUTHTAJIHA

* 0o0jacHH 1ojaM KOHBEp3Hje U BCH 3Ha4aj

* HaBe/le Hajuelnhe NpUMepe NpUMeHe KOHBEpTOpa y
€JICKTPOHCKHM M JIUTUTaTHAM CHCTEMHMA

« o0jacHu TeopeMy 0 ofabupamy U HbeH 3aHa4aj KOJ aHaJIOTHO

* AHAJIOPHO-IMTHTAIHH 1 AMTUTAIHO-AHAJIOTHH KOHBEPTOPH, HAMEHA
* TeopeMa 0 oabupamy

* aHAJIOTHO-/INTUTAJIHYM KOHBEPTOP, OCHOBHE MOJIEIIE, IPUHIMIT Pajia

* JIUTUTAJIHO aHAJIOTHU KOHBEPTOP, OCHOBHE IO/JICJIE U IIPUHLIKII pajia

H JUTUTAJTHO aHAJIOTHA

! Bexoe:
KOHBep3Hja

1. JlurutanHo-aHaJIOTHH KOHBCPTOP U aHAJIOTHO JIMTUTAJIHA KOHBEPTOP

JIMTUTAIIHE KOHBEP3Hje
* 00jacHM IPUHIMII PaJia AHAJIOTHO JIUTHTAIIHOT KOHBEPTOpa
* 00jacHM HPUHIMII pajia JUTHTAIHO aHAIOTHOT KOHBEPTOpa
* TeCTHpa paj] AUTHTATHO-aHATIOTHOT KOHBEpTOpa

Kibyunu nojmMoBu: KoHBep3uja

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

0o HacTaBe: Teopujcka HacTaBa (68 yacopa) + BexxOe (34 vacosa).

MecTo peann3anmje HacTaBe: TeopHjcka HacTaBa ce H3BOIH Yy YUMOHUIN. BexOe ce peann3yjy y crenujain3oBaHOM KaOHHETY

ITonena Ha rpyne: Onesbere ce Ha BexOama JIeln y TpH TpyIe.

IIpenopy4yenu 6poj 4acoBa o reMama:

OCHOBHH TIOjMOBH TUTUTAITHE eIIEKTpoHUKe: 24 yacoBa Teopuje + 10 gacoBa BexOH

CekBeHIMjaIHa KoJia, KOMOWHAIIMOHE U CEKBEHIMjalHe Mpexe: 22 yacoBa Teopuje + 10 yacoBa BexOu

Memopuje u apuTMeTHuKa Kona: 12 gacoa Teopuje + 8 qacoBa BexOn

AHaJIOTHO TUTUTAITHA U TUTUTAITHO aHAIOTHA KoHBep3uja: 10 gacoBa Teopuje + 6 qacoBa BexOH

Ha npBoM 4acy yno3HaTH y4eHHKe ca LIMJbEBUMA U HCXOMMa HACTaBe, OAHOCHO YUeHa, IUIAHOM Pajia i KPUTEPHjyMOM M HAUMHUMA OLICHHU-
Bama. Hacrapa he ce peann3oBaT Kpo3 4acoBe TEOPHUjCKE HACTABE Ca LIEIUM OEJbEHhEeM y YUHOHMIM U 4acoBe JIab0paTOpHjCKUX BexOU y Kabu-
HETY MOJIEJIOM Ha TpyIIe.

ITpenopy4eHe npojeKTHe AKTUBHOCTH: Y TOKY IIKOJICKE FOAMHE OPTaHU30BaTH IBA NMPOjeKTHA 3a1aTKa, 110 jeJaH y IPBOM U JPYyroM I10-
nmyroauiuTy. IIpunnkoM miaHupama NpOjeKTHHUX 3aaTaka BOAUTH padyHa o cienehem:

— Y4YEHHKE TOJCIIUTH Y Mamke THMOBE;

— Y jeIHOM THMY je 10 4 y4eHHKa;

— (popmuparu oxrosapajyhu 6poj TeMa IpoOjeKTHHX 3aiaTaka HacIpaM Opoja THMOBA;

— OpPraHH30BaTH UCTPAXUBAYKH PaJl YUCHHKA HA TEMY MPOjEKTHOT 33/1aTKa, a IpeMa Mpernopykama 3a peajin3alijy HalpeaHUX TeXHUKa yde-
1a U MIPOjEKTHE HACTaBe;

— YYeHHI[MMa JaTH JIOBOJHHO BpeMeHa Jja oOpaje TeMy NpOjeKTHOI 3aJaTKa, YKOJIHMKO je To Moryhe HmpojeKTHHM 3aJaTKOM OOyXBaTHTH U
cazipikaje ca 1abopaTopHjCKUX BEXOH, OJHOCHO, HACTOjaTH MAaKCHMAITHO YCIIOCTABUTH KOpENAIHjy u3Mel)y TEeOpHjCKOT M MPAKTUYHOT JIeNa pes-
MeTa;

— y OIlepaTHBHOM IUIaHY Pajia MpeaBUIeTH oAroBapajyhu Opoj yacoBa 3a Ipe3eHTOBAbE IIPOjEeKTHHUX 3a/laTaka, IPUMEHOM CaBPEMEHUX METO-
Jla HaIIpeTHOT y4erha U MYITHME/HjalIHE OlpeMe;

3a peanu3alijy HacTaBe y TeMU YBOJ Yy IMTHUTAJIHY eJeKTeOHHKY 00jaCHHUTH Ja ce JaHac JUTHTaIHa Kojla HCKJbYYMBO MpaBe y HHTErprca-
HOj TeXHOJIOTHjU. [I0CBETHTH HEKOJIHMKO YacoBa 0OHaBJbamy I'pajiiBa U3 IPETXOMHOT pa3pena, jep ce HOBH CajpikajHu ociamajy Ha oHe oOpaheHe
y apyroM paspeny. OOHOBHTH TOCEOHO JIOTHYKA KoJla, MPeACTaBIbame Jornike GpyHkuuje rpaguakuM cumOoinrMa, KOMOMHAIIMOHUM Tabenama u
BPEMEHCKUM JHjarpaMuMa Kao U peain3allnjy cIoKeHe Jorndke GpyHKiuje moMohy norudkux kona. Konosu o6paguty aeTajbHUje, Y PETXOTHOM
paspeny cy obpahenu Ha nHpopMmaruBHOM HHBOY (BCD 1 I'pejoB kox; KOIOBH 3a IETEKIH]jy U KOPEKIH]jy Ipelllaka; KOIOBamke ca KOHTPOJIOM Tap-
HOCTH; ajaHyMEpHUKH KOoBH). KapakTepucTHKe JIOTHUKHX KOJ1a OOpPaANTH AETa/bHO y3 CTAaJHO HAIVIALIABAIGC Ja HECABPIICHOCT JUIHTAIHHUX
CHT'HAJIa YTHUE Ha paji PeaHuX Koa.

OGjacHUTH pa3nuKy n3Mel)y KOMOMHAIIMOHKX M CEeKBEHIMjAIHUX JUTUTAIHHUX KOJa, Kao M pasiuKy u3Mel)y aCHHXPOHHX U CHHXPOHHX KOJIa.
Y okBHpPY KOMOMHAIIMOHUX MpPEXa, Ha KOHKPETHAM MPHMEprUMa 00paauTH peaan3anrjy cBUX noopojanux Mpexa. Ilocebno ncrahu ogrosapajyhe
MHTErprCcaHe KOMIOHEHTE, IbHXOBY CTPYKTYpy U MoryhHocTu ynorpeode.

CexBeHLMjalTHEe MpeKe 00paJuTH Ha HUBOY LIEMa U JOTHKe pajga (TabmuvHO W aHanuTHuku). OOpaanuTH caBpeMeHe HHTEIPHCAHE KOMIIO-
HEHTE U BHUX0BO Kopuiheme. ApUTMETHYKA KoJa 0OpaJuTH Ka0 HHTErprcaHe KOMIIOHEHTE 3a OIepaiyje ca OpojeBUMa H3PaKEHUM Y OMHApHOM



6pojHOM crucTeMy 1 ca OpojeBuma m3paxeHuM y BCD koxy. Memopuje 00paanTH AeTajbHO, apXUTEKTypy U OpPraHU3alH]jy Kao U IPHUMEHY y pady-
HapckuM cucremuma. IloceOHO ncTahm MHTETpHCaHe MEMOPHjCKe KOMIIOHEHTE Kao M BHXOBY IpuMeHy. O0jaCHUTH YKPaTKO U CaBpeMeHe MeMO-
pHjCKe YHMIIOBE BEJIMKE TYCTHHE nakoBama (2D, 3D) u ynyTuTH ydeHuKe Ha mo3Hare VIHTepHeT ajpece 3a JIeTaJbHO YIIO3HABamke ca MeMopHjama
PEHOMHPAHHMX CBETCKHX IPOMU3BOhaya.

TokxoM peanuzanuje TemMa ypaauTH HajMambe TPH TECTa 3HAbA.

IIpenopyke 3a peaau3auujy Ja00paTOPpujcKUX Be:KOH

Jenna BexxOa ce pajiy /iBa CHOjeHa LIKOJICKA 4aca M 3a TO BPeMe YUCHHLH, MOJICJbeHH Y TPH IpyIe, Tpeba 1a ypaae cBa Mepema u obpazne
pesyntare. Y naboparopuju Tpeba aa Oyae JOBOJFHO paTHUX MECTa Jia 33 jeJ[HAM PaJHHM CTOJIOM Oyfy ZiBa J0 TpU ydueHHKa. HCHCTHpaTH Kon
y4eHHKa Ha Kopuiifielhy CTpy4He TepPMHHOJIOTH]e, a Ha J1abopaTopHjcKiM BexkOaMa MPUMEHH Mepa 3alliTHTE Ha paxy U HPHMEHH Mpernopyka 3a
3aIUTUTY OJ] KBapa OIpeMe ycie/l HepaBUIHOT pykoBamwa. Ha npBoM TepMuHy BexOH Tpeba yro3HaTH YUCHHKE ca MEPHUM HHCTPYMEHTHMA, aja-
TOM ¥ IpUOOPOM Koju he ce KOPUCTHTH, Kao U MPaBUIINMa pajia i MOHAllaba y KaOHHETY.

HacraBHuk je y o0aBe3n Ja MpUIIPEeMH JIeTajbHa yIyTCTBA 3a JIabopaTtopujcke BexOe, kKako O yYeHHUIN yHATpe Nl OMIIN YIIO3HATH ca HAYNHOM
paza: Koje BeIMYMHE Ce Mepe, LITa ce IPOpauyyHaBa, Ha KOju Ha4UH Ce KOPUCTE M3MEPEHE BEIMYMHE Y NPOLIECY aHaIU3e.

3Boheme BexOM MoTpeOHO je ycarmacuTH ca TEOPHjCKOM HAacTaBOM Tako jaa oAroBapajyhe BexOe ciexe oqMmax HAKOH 00paje TEOpHjCcKor
rpaauBa. YKOIUKoO je Moryhe, 1aboparopujcka Meperma IOTBPANTH PAadyHCKUM ITyTEM, a 32 H3adpaHe BexOe ypaIuTh U onroapajyhy cumynanujy
Ha pauyHapy paau mnopehema pesynrara. M3y3eTHo, y cilyuyajy HeJoOCTaTKa IOTpeOHe ompeMe 3a MojequHe BexOe, ypaauTu caMo oxrosapajyhy
CHMYIIAIHjy.

Wucuctnpary na y4eHUIN BOJE THEBHUK BEXOM KOju O ca/ipyKao M3BEINTaje ca BEXOM, pe3ynTare Meperma, 00pany T0OHjeHnX moaaraka,
rpaduuky / TabeapHU MpHKa3 Kao U 3aKJbyuke. PeoBHO mperienaTy IHEeBHUKE BexOU. HakoH cBakor IMKITyca BeKOHU, KpO3 HHANBHIYATHH Pajl
YUYCHHKA, OLCHUTH HUBO CaBJIaJaHOCTH CTEYCHHX [IPAKTHYHHUX BELITHHA (CIIPOBOlere Haora, oxabup U kopuiuheme HHCTPyMEHATa, OUHTABAE
pesyinTara, IpeACTaBIbabe pesyirara TabeapHo U TpauuKy, TyMademhe pesylTara, aHau3upamke paja Kojla y PasiInduTUM YCIOBHMA).

[IpenBuaeTH 1a y4€HUK TOKOM Tpajarba BeXOH, Y jeIHOM TEPMHHY, MOXeE Jla IOBEXE eJIEMEHTE IpeMa JaToj LIEMH WM 0 LIIEMH KOjy je caM
HalPTa0, OfpaIH MOTpeOHE MPOpadyHH, HAIHIIE IPOrpaM M M3BPIIM HPOBEpa MCIPABHOCTH HAIPaBJBEHOr cHCTeMa. IIpu u3paau BexOH CBaKH
YUYEHHK Tpeba J1a UMa MPaKTUKYM WIIH PaJiHE JHUCTOBE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

DopmaTUBHO OlLIEHHBaKkE, Ka0 MOJe Ipaliemha HallpeJoBamba YUCHHKa, Ce OIBUja Ha CBAKOM 4acy U CBaKa aKTUBHOCT je JoOpa IpuiMKa 3a
MIPOIIEHY HaNpenoBama U aBame NoBpaTHe nHpopManuje. [locturayha yuennka je moryhe BpeaHOBaTH Kp0o3: aKTUBHOCTH Ha 4acy (Tj. IpoIecy
yuema); MOCTaB/babe MUTaka W/HIH JaBabe OAT0BOpa y CKJIay ca KOHTEKCTOM KOjH ce o0jalimbaBa; U3pajy 3aJaraKa, H3BelITaje yIeHHKa O pe-
aIN30BaHUM Bek0aMa, UCTPaKUBAYKUX MpOjeKaTa | CII; IPE3CHTOBAE Capikaja; TeCTOBE NPAKTHYHMX BEIITHHA, Npaheme nocturayha ucxona,
moMoh JIpyroBuMa M3 OfieJbeha y IIAJbY CaBlafiaBama rpajBa U Cll. YUeHHKe Tpeda 0crocobsbaBaTi M OXpaOpUBaTH /1a MPOLEeHYjy CONCTBEHH
HAIpPeJaK Y OCTBapUBakby HCX0/a, Kao U HAalpPeaaK IPYyruX YYeHUKa, y3 OAroBapajyhy apryMmeHTanujy.

ITocebny maxmy 0OpaTHTE Ha YacOBMMA Ha KOjUMa TOCTY]y CTPYYHalll M3 NOjeJUHUX OOJIACTH, BPEIHY|TE aKTHBHOCT YYCHHKA KOjH HO-
CTaBJbajy MUTakha U aHAIMTHYKU pasroBapajy. Ha kpajy cBakor 4aca Wi aKTHMBHOCTH HAIlPAaBUTH KPAaTKy aHAIH3y JOCaallber pajaa, 00aBe3Ho
MOXBAJIMTH YYSHHUKA 32 OHO LITO j€ MOCTUrao M 00Pa3JIOKHUTH IITa MOXKE M Tpeba Ja Nonpasy u/uian ypaau. [IoTpeGHO je OCMUCINTH BHIIIE THIIOBA
Pa3IMYUTHX aKTHBHOCTH Ca MPOAYKTUMA Pa3JIMUMTOT HIUBOA CIIO)KCHOCTH M YTBPAUTH OYCKHBAHE HCXOJIE, a IIpeMa lbHMa U KpUTEepHjyMe BpeIHO-
Bama.

OuewnBame yueHHKa ce ofBHja y cxiagy ca IIpaBuTHMKOM 0 onemuBamy. [I0TpeOHO je, Ha MOYETKY IIKOJICKE TOHHE, YTBPAUTH KPHUTE-
pujyMe 3a onemuBambe (y ckiany ca [IpaBHIIHHKOM O OLeHBamY ), IPBEHCTBEHO 32 CyMaTHBHO OICHHBAILE U Ca IbHMa YIO3HATH YICHHKE.

ITnaHUpaTH KaKo YCMEHE TaKo U ITHCMEHE ITPOBEepe 3Haba U TECTOBE MPAKTHYHHUX BELITHHA.

CyMaTHBHO OLICHHBambE C€ MOXKE M3BPLINTH Ha OCHOBY MOJaTaka MPHKYIJbEHUX (POPMATUBHUM OLICEHUBAIBEM, pe3yiTaTa/pelniemna Ipodiem-
CKOT MJIM CEMUHAPCKOT pajia, yCMEHUX MPOBepa 3Hama, KOHTPOIHUX M JoMahux 3amaraka, TeCToBa 3Hama U ciI. Haunn yTBphuBama cymaruBHe
OLICHE YCKJIAAUTHU Ca HHANUBHIYATHUM OCOOMHAMA YUCHHUKA.

Haxkon cBakor OUKIIyCa Be)K6I/I, KpO3 MHAMBUAYAJIHU paJl YY€HUKA, ONEHUTHU HUBO CaBJIAIaHOCTU CTEYECHUX IIPAKTUYHUX BEIITHHA. YHanpegl
YIIO3HATH YUSHUKE Ca 3aXTeBHMa U BEIITHHaMa Koje he Outu mposepaBaHe. 3a ydeHNUKe KOjU HUCY caBlafain Kopuiheme MEpHUX HHCTPyMEHaAra,
HNPHUIPEMHUTH JOATHUA MaTepHjal 1 BpeMe 3a paj.

TToceOHO BpenHOBATH KaJia YUSHHUK NIPUMEbYje 3Hambha CTeUeHa Ha TEOPHjCKUM YaCOBMMA MPUIIMKOM H3Bolerha BEXOH, Kao U y CIIOKEHHM H
HEMO3HATHUM CHTyalHujama (Koje HaCTaBHUK Kpeupa Ha 4acoBHMa OOHaBJbara WM yBe)x0OaBarma) Kao U Kaja YUeHHK o0jallmbaBa U KPUTHIKH pa3-
Marpa CJIOXKEHe caAp >KUHCKe IeTIMHE 1 HH(opManyje.

Ha3us npeamera: IPOI'PAMUPAIBE

1. OCTBAPUBAIbA OFPA3OBHO-BACIIMTHOI PAJA — OBJIMLIA U TPAJAILE

HACTABA
PA3SPE[] = YKVYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610oky

11 68 68

Hamomena: y Tabenu je nmprka3aH TOOUIIBH (GOH YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEbA:

— Pa3Bujame nHUNK]jaTHBE 32 (HOPMATH3AIU]y U YOIITABAKE PA3IMUNTUX 33/1aTaka U MOCTyIaKa penapama moMohy anropurama;
— Yno3HaBame ca OCHOBHUM TEXHHKaMa IPOrpaMupamba;

— Ocroco0spaBame yUeHHKa 32 MHCakhe IporpamMa pa3iIMuUuTHX THIIOBA CII0XKEHOCTH;

— YcBajame 0CHOBA 32 JIaJbe, CAMOCTAITHO CTUIIAE 3HAKA U YCaBpIIaBamkhe y 00JIaCTH MPOrpaMuparmba.



3. HABUBU TEMA, UCXOJAU YUEA, IPEIIOPYYEHU CAJAPXKAJA U K/bYUHHU ITIOJMOBHU CAJIPKAJA

TEMA

nucxoam
TTo 3aBprueTKy TeMe ydeHuk he OuTH y cTamy ja:

NPENNOPYYEHHU CAJIP)KAJH / KIbYYHH TIOJMOBH CAJIP/KAJA

IIporpamupame pauyHapa

« 00jacHH yJI0Ty U 3Ha4aj MPOrPAMCKUX je3UKa;

* HaBeJIe OCHOBHE THITOBE TPOTPAMCKHUX je3UKa U 00jacHn
pasiuke Mehy buma;

* KOPHCTH OCHOBHE OIICPALINje Pa3BOJHOT OKPYKEHa 3a IICAmE
nporpama

« [Tojam codprBepa. Yinora codrBepa y padyHapy;

« [IporpaMcKH je3HIn, HCTOPHjCKU Pa3Boj, IOfeIa U OCOOMHE;

* Pa3Bojuo okpyxeme. Kommajnep u muHkep (koMaHze exuropa, ypehusame, npesoherme
1 M3BPIIABAE IPOTpaMa);

* [TojaM CHHTaKCe M CEMaHTHKE TIPOrPAMCKHUX je3HKa.

Kibyunu nojmMoBu: co)TBep, KOMIajiIep, IMHKEP, CHHTAKCa M CEMAHTHKA IPOrPaMCKUX
jesuka

* HaBeze cBojcTBa anropurma;
* HaIPTa aJTOPUTaM Ca IPOCTOM JIHHU]CKOM CTPYKTYPOM
* HaI[PTa aJTOPUTAM Ca PasrPaHaTOM CTPYKTYPOM;

* JlebunnIMja ¥ CBOjCTBA AITOPUTMA;
* 3ajarak u anropuram. I'paduuky 3anuc anxropuma;
* Ananusa npo6nema. Etane peraBarma 3a1arka.

THIIOBH IMoJaTraKa

KOjUMa ce KopHCTe Hapeabe 3a yiia3 ¥ HpUKa3 Mojaraka.

AJIropuT™MH
* HalpTa aJropuTaM Ca IMKIMYHOM CTPYKTypPOM. » CTpyKTypa aJropuTma.
KibyuHu nojmoBu: anropuram
* HaBeJIe CTPYKTYPHE JIe/IOBE MPOrpama; * CTpyKTypa IporpaMcKor je3uKa;
* HabpOj! OCHOBHE TUIIOBE MOJATAKA;  CTpykTypa nporpama;
. * HaNUIIE IPOrPaM ca MPOCTOM JIHHHUjCKOM CTPYKTYPOM * Kipyune peun, nnentudukarops, 1eGuHHIMja KOHCTAHTH U TIPOMEHIBUBHX;
Crpykrypa jesuxa u porp p j PYKTypoM y yHe pedn, HiICHTHOHUKATOPH, e HHHIH] P ;

* OCHOBHH THIIOBH [10IaTaKa;
» Hapen6e u ¢yHKIMje 32 YHOC U IPUKA3 MOJATaKa.

Kibyunu nojmoBu: unentuduxaropu, Hapende, GpyHKIuje, TUI mogaTka

H3pasn u napenoe

* HAIIKLIIE IPOrpame ca MPOCTOM JIHMHUJCKOM CTPYKTYPOM Y
KOjHIMa C€ KOPHCTE apUTMETHUYKH U JIOTHYKH U3Pa3H;

* HaITHIIIe NpOoTpaMe ca CTaHIapIHUM QyHKIHjama.

* TECTHpA [IpOrpame ca craHIapAHuM QyHKIHjama.

 Onieparopu je3uka. ApUTMETHYKH oreparopu. Orieparop joese BpeIHOCTH.
Penamujcku oneparopu. Jlormuku oneparopu. [IpencTso oneparopa. W3pasu;

« JlomaTHH onepaTopH Jojene BpeaHocTr. OnepaTtopn HHKPEMEHTHpPamba 1
JICKPEMEHTHPaba;

« Cranpmapaue dyHkumje.

KibyuHu nojmoBu: oneparopu

Tok nporpama
M yIpaB/bame
H3BpHIaBalkbEM

* HaIMIIEe MPorpamMe y KojuMa ce KOpucTH Hapejba rpaHama (if,
if — else);

* HaMHIIEe MPOrpaMe ca BHIISCTPYKUM rpaHameM (switch / case)

* TECTHPa IPorpaMe y KojuMa ce KOpHcTe Hapebe rpaHarma

« Tok u3BpIIaBama. JloHoueme omtyke HapenooM if u if — else;
« Hapen6a BuiecTpyKor rpaHama;
* be3ycnoBHo rpaname.

KibyuHu nojmoBu: rpamarme

Hapende unkiyca

* HalMIIe Iporpame y KojuMa ce KopucTu Hapenba uukiyca for;

* HamulIe NporpaMe y KojuMa ce KOpUCTH Hapeaba [uKiIyca
while u do — while/repeat;

* TECTHpA IIPOrpaMe y KOjuMa ce KOpUCTe Hapeade LUKIyca;

* HamuIIe MporpaMe y KojuMa ce KopucTe Hapeaoe [ukiyca u
rpaHama.

« CasnaljuBame OCHOBHHX HKiIyca. HapeaOe 3a opranusanujy UUKIyca ca KOHAYHUM
6pojem moHaBsbama (for);

» OpraHusaruja nukiIyca ca Heogpehenum Opojem nonassbama (while u do while/
repeat);

* Hapen6e 3a nckakame U3 IUKITyCa,

* Hapen6e 3a npeckakame MPeoCTanX HapeAOu 10 Kpaja UKiIyca.

K/byuHH nojMoBH: LIUKITyCH

JeHOAMMEH3HOHAIHY HU3

* HamuIIe nporpamMe y Kojuma ce GopMupa U UCIIHCYje HU3;

* HaITHIIIe porpame y Kojuma ce onpelyje MakcuMaiHu 1
MHUHUMAJIHU €JICMEHT HU3a;

* HamuIIe MporpaMe y KojuMa ce COpTHUpa U MPETPaKyje HU3.

« Tectupa nporpame y KojuMa ce KOPHCTE jeAHOINMCH3HOHH
HH30BU

* Hus xao cTpyKTyupaH THII IOJaTKa;

* lebpunncame HHU3a;

» MHunujanusanuja Hu3a;

« [Ipuctyname eneMeHTHMA HU34;

« [IpeTpaxuBame HU3a;

« Coptupame H13a;

* Tpa)]ceH,e MHUHHUMAJIHOT U MAaKCUMAJIHOT €JICMCHTA HU3A.

KibyuHu n0ojMOBH: HU3, KO THII [10/1aTKa

DyHKUMje H CTPYKTYpe

* HalHIIE IPOrpame y KojuMa ce Kopucte QyHKIHje: II03HBakbe
(dyHKIMje U IPEHOC MapaMeTapa o BPeIHOCTH;
* HaIuIIe Iporpame y KojuMa ce Kopucte QyHKIHje: To0anHu

* lebunucame dynkiuja. Ilapamerpy u aprymenT GyHKIwHja;
» ®opmainu napamerpu. CTBApHH NapaMeTpH;
« IIpenaja mapameTapa 1o BPeIHOCTH.

HU30BM (MaTpuLE)

nporpama uaeHTH(UKATOPH; * I'noGanuy nHACHTH(HUKATOPH.
* TeCTHpa Iporpame ca (GpyHKIHjama;
Kiby4unu nojMoBu: mapamerap u aprymMHeT QyHKIHje, HACHTHQHKATOpH
* HaNHMIIE TIPOTPaMe y KOjMa ce KOPHUCTE BUIIEANMEH3HOHATHN | * JleuHNII]ja BUIIEANMEH3HOHATHOT HU3a;
HH30BH: PUCTYII €IIEMEHTY HH3a U TIPOJIACIM KPo3 MaTpuily. | * MHMIMjanu3almja BUIICIMMEH3HOHAIHOT HH3a;
BunienMeH3HOHAJIHH | * TECTUPA IIPOrPaMe ca BUIIEIMMEH3HOHUM HH30BHMA * IIpuctynasme e1eMEHTHMA BULIEIMMEH3HOHAIHOT HH32;

. HpOJ’IﬁCHI/I KpO3 MaTpHUILy.

Kiby4uHH N0jMOBM: BULIIEANMEH3MOHAIHU HU3, MATPHLIA

* HalHIIEe ¥ TECTHPA IPOrpaMe y KOjuMa ce KOPHCTe CTPHHIOBH:
MPUCTYII eIICMEHTHMA CTPHHTa;
* HallMIIe ¥ TECTHpPA POrpaMe y KOjuMa ce KOPHCTE CTPHHIOBH:

* Jlebununmja crpunra;
* Munnujanusanmja cTpuHra;
. le/lCTyl'I CJIEMCHTHMA CTPHUHTA ]'lOMOhy HHJICKCA,

JIaTOTELH.
* TeecTupa mporpame y KojuMa ce KOpHCTe JaToTeKe

CTpuHroBH . .
OCHOBHE QYHKI[Hje 3a pajl ca CTPUHIOBHMA. » OcHOBHE (yHKIHje 32 paJi ca CTPHHTOBHMA.
Kiby4Hn nojMoBu: CTpuHr
* HammuuIe nporpame y KOjl/lMa C€ KOPUCTE TEKCTYAJIHE NAaTOTEKE; * OTBapaH)C U 3aTBapame NaTOTCKA,
* HalHIIe IIPorpamMe y KojiMa ce KOpHcTe GHHapHe NaTOTeKe; * Paj( ca TeKCTyaJlHUM JIaTOTEKaMa;
Tarorexe * HaIMIIE NPOrpamMe y KOjuMa ce KOPUCTH AUPEKTaH IPUCTYI  Pay ca GuHapHUM JaToTeKama;

* [To3unMOHNpake YHYTap JaTOTEKe (IUPEKTaH MPUCTYII).

KibyuHu nojmoBu: narorexe




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE TIPOI'PAMA

Ha nouetky Teme ydeHUKe YIIO3HATH ca IUJbEBHMA U HCXOMMa HacTaBe / ydera, INTaHOM PaJia U HAaYMHHMA OLCHUBAba.
OO0y HacTaBe

Ipenmer ce peasnusyje kpo3 cienehe obnuke HacTaBe:
— Be:x0Oe 68 uacoBa

OxBupHHU 6poj YacoBa Mo TeMaMa

— [Iporpamupame padyHapa

— Anroput™mu

— CTpyKTypa je3uka U THIIOBH IOflaTaKa

— U3spasu u Hapenoe

AN RN

— Tok mporpama t yIpaBsjbambe H3BPIIABABEM
— Hapenbe nuxiyca 10

— JenmHOIMMEH3MOHAITHY HU3 8
— dyHKUHWje U CTPYKType mporpama 10
— BuniemuMeH3MOHaTHA HU30BU 8
— CTpuHTOBH 6
— JlatoTeke 6

MecTo peanu3aumje HacTaBe

BexOe ce peanu3yjy y pauyHapcKoM KaOHHETY.

HacraBa ce u3Boznu y KabuHeTy ca I0BOJBHHM OpOjeM pauyHapa Tako Jja CBaKM YUCHUK paJii caMocTaliHo. BexOe peanusosaru y Gioky oz 2
Yaca HeJleJbHO (10 CBaKoj TpymH). Y YBOAHOM JeTy JBOodaca JaTH ydeHHIMMa TEOPHjCKy OCHOBY HEOIIXOHY 3a pa3yMeBame U n3Boheme BexOe, a
3aTHM Ha KOHKPETHHM IPUMEpHMa BexOy M3BECTH Ha padyHapy. [I0TOM ydeHHK caMOCTaJIHO MHILE U TeCTUpa NporpaMe Ha padyHapy. [Ipuinkom
peain3aluje OBUX UCX0a BPIIO je OMTHO Jla yYEHMIIM OBJIaJajy IOCTYIIKOM pellaBama rpobdiema nomohy anroputma. YcBaja ce paBHIIO — IIHCA-
Iha AJITOPUTMA 3a CBAKH Mpo0OieM Koju fie ce penraBaTu y fajbeM pajay. AKIEHAT je MPBEHCTBEHO Ha MPAKTHYHOj NPUMEHH (IIHCamke nporpama), a
HE Ha TEOPHjH U CHHTAKCH MPOrpaMcKor jesuka. [IoTpeOHo je mucatu nporpame koju he peannsoBaty mpoodneMe U3 rpyne npeaMera IpupoaHuX
HayKa H enekrporexHuke. Hapende mukityca pean3oBatd Kpo3 IpUMepe KOjH pelllaBajy HeKe KOHKPETHE HpoOiieMe U3 eIEeKTPOTEXHUKE UM HEKO
npTame (3Be31una, Opojesa mo expany). Kpos 3amarke ca HH30BHMa yBexxOaBaTH U HapenOe TpaHama U HapenOe mukiayca. O6paauTu MexaHn3Me
3a pa30ujarbe CIoKEHHX MpoblieMa Ha jeaHocTaBHHUje motnpobneme. [TocebHy Maxmy MOCBETUTH MIPEHOCY Mapamerapa. MHcHcTUpaTH Ha KOpH-
mhewy Oubmoreka ¢yHkuuja. BunennmeHsnoHanHe HU30Be 00paJuTH Ha NpUMEpUMa M3 XHBOTa. [IprinnkoM obpane crpuHrosa GopMuparu
(byHKIHje 32 paji ca CTPHHIOBHMA, KOje ce 4eCTO KOpUCTe, Kao M GyHKIHje 3a oqroBapajyhe HCIHUCHBAE CTPHHrA Ha CKPaHY.

5. YIIYVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

dopmaTuBHO olLiCHHBamE, Kao Moziel npahema HanpenoBama yUCHHKA, CE OJIBUja Ha CBAKOM 4Yacy M CBAaKa aKTUBHOCT je J100pa NPHIINKA 3a
HPOIIEHy HalpeoBatba 1 JaBamke noBparHe nHdopmaruje. [Tocturayha yueHnuka je Moryhe BpeIHOBAaTH KpO3: aKTHBHOCTH Ha 4acy (Tj. IIpoLecy
y4ema); MOCTaBJbakbe NMUTaka H/WIH JaBake OATOBOPA Y CKIIAAY ca KOHTEKCTOM KOjU ce 00jallmaBa; U3paay 3a/1aTaka, IPE3eHTOBAKkE CaapxKaja;
TECTOBE MPAKTUYHHUX BelITHHA, npaheme nocturayha ucxona, momoh pyroBuMa U3 oiebeha y INJbY caBiiajaBarba rpajiuBa U ci1. Y ueHuke Tpeba
ocroco6sbaBaTi U 0XpabpHBaTH Jia MPOLEHYjy CONCTBEHH HANPEAAK Y OCTBAPUBAY HCXO/a, Kao M HAlpeIaK APyruX y4eHHKa, y3 OAroBapajyhy
apryMeHTalujy.

OcMHIIBbABAaTH TaKBE 33/1aTKE KOjU Cy Pa3iIMYMTHX HUBOA CIOXKEHOCTH. YBa)KaBaTH MHIMBUAYIAHH HallpelaK YUYCeHHKA. YKOJIMKO HHULIUjaj-
Ha TIpoBepa MOKaXe J1a MMOCTOje YYSHHIH KOjU JoOpO T03Hajy TEXHHKE IIPOrpaMiparma, MOTPeOHO je a HaCTaBHUK OCMHUIIIbaBa CIIOKCHH]jE 3a/1aT-
Ke Koju he uX MOTHBHCATH 2 Halpeayjy.

Ha kpajy cBakor uaca ui akTUBHOCTH HaIllPaBUTH KPaTKy aHAJIM3y JOCAIAlIber paaa, 00aBe3HO OXBAJIUTH YYEHHKA 33 OHO ILTO j€ MOCTH-
rao 1 00pasIOKHUTH LITa MOXKE U Tpeba Jia onpaBy u/win ypaau. IIoTpeGHO je OCMHUCIHTH BHILIE TUIIOBA PA3IHYUTHX aKTUBHOCTH Ca HPOLYKTHMA
Pa3NINYUTOT HUBOA CIOXKEHOCTH M YTBPAUTH OYEKMBAHE MCXOJE, a NpeMa HbHUMa M KpUTepHjyMe BpelHOBama. OlemhUBambe YUCHHKA Ce OJ[BHja
y ckiany ca [IpaBuianukoM o onemuBamy. [1oTpeOHO je, Ha MOYETKY IIKOJCKE FOJUHE, YTBPAUTH KPUTEPHjyMe 3a OLeHhHBame (y CKIamy ca
TIpaBHITHUKOM O OLICK-HBaKbY), IPBEHCTBEHO 32 CYMAaTHBHO OLICHUBAE H Ca BbHMa YIIO3HATH y4eHHKe. [[IaHupaTn Kako YCMEHE Tako M IHCMEHe
NpoBepe 3Hamba M TECTOBE NPAKTUYHUX BEIITHHA.

CyMaTHBHO OLIEHHBambE C€ MOXKE M3BPIINTH Ha OCHOBY IOJ1aTaka IPHKYIJBEHUX (pOPMATUBHUM OLICE-UBABEM, pe3ylTaTa/peniemna Ipodiem-
CKOT' 3a]I1aTKa, yCMEHUX [POBEpa 3Hama, JoMaliix 3aJaTaka, TeCTOBa 3Haa U BeIITHHA cil. HauuH yTBphHBama cyMaTHBHE OLICHE YCKIAIUTHU Cca
WHANBHAYATHUM 0COOMHAMa y4EHHUKA.

HaxoH cBakor 1ukiyca BexxOn, Kpo3 WHIUBUIYaTHH paJ] YI€HHKa, OLCHUTH HUBO CaBJIaJaHOCTH CTEUEHHX NPAKTUYHHX BEIITHHA. YHAIpen
YIIO3HATH YYCHHKE ca 3aXTeBUMa U BelITHHaMa Koje fie 6uTH mpoBepaBaHe.

Haszus npenmera: TECTUPAILE U JUJAT'HOCTHUKA EJIEKTPOHCKHUX CKJIOIIOBA U YPEBAJA
1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJIA — OBJIMIIU 1 TPAJAIBE
1.1. MIPEMA TIIVIAHY 1 TIPOT'PAMY HACTABE 1 YUEIHA!

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexo6e IIpakTuuHa HacTaBa Hacrasa y 61oky

11T 68 68

! — VkoiuKo nporpam cafpu caMo IIpakTH4YHe 00JIMKEe HACTaBe




1.2. TIPEMA IIVTAHY U TTIPOTPAMY HACTABE U YUEA — IYAJTHO OBPA3OBAIBE?

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

Vueme kpo3 pag* YKVYITHO

*
VR I P (Hacraga y 6110Ky)

1T

68 68

2VKOIIMKO Ce TIPOorpaM peansyje y CKiajgy ca 3aKoHOM O JyalHOM 00pa3oBarby
* [lorpe6HO je Aa mKoJia ¥ MOCIOABAll IeTa/bHO UCIUIAHUPAjy U YTBP/IE MECTO U HAYMH pean3alije UCX0/a, U YHEeCY UX Y IUIaH peaau3aluje yuerma Kpo3 paja

Hanomena: y Taben je IpHKa3aH FOAUIILY (HOHA 4acoBa 3a CBAaKU OONUK pajaa

2. IUJbEBU YUEbA:

— Vio3HaBame MEPHUX HHCTPYMEHATa M HauMHA BHX0BE yoTpeoe;
— Ocnoco0paBamke yUeHHKa 3a KOpUIIieke OCIMIOCKOIa;

— Ocnoco6baBamke yUeHHKa 32 KOPHIITHEhe eeKTPOHCKUX TeHeparopa;

— OcnocobpaBarke YUeHHKA 32 KOPHIINehe JUIUTaTHIX HHCTPYMEHATa;

— OcnocobbaBamke YUSHHKA 33 TECTUPAbE U AUjarHOCTUKY eIEeKTPOHCKHX CKIIONOBA U ypehaja;

— Ocmoco6paBamke YUeHHKA 3a CaBECHO, OTOBOPAHO U ehrKacHO 00aBJbarbe IOCTYIaKa TeCTHPamha U [IHjarHOCTHKE;
— Pa3Bujame cBeCTH 0 BAXXHOCTH TECTHPAba U JHjarHOCTUKOBAbA.

3. HABUBU TEMA, UCXOJHU YUEA, IPETIOPYYEHU CAJIPKAJU U K/JbYUYHHU ITIOJMOBHU CAJIPKAJA

TEMA

ncxoam
ITo 3aBpieTky TemMe yueHuk he OuTH y cTamy aa:

TPENNOPYYEHHU CAAP)KAJH / KIbYYHHU TIOJMOBH CAZIPKAJA

Mepema u rpemke
Mepema

 edunuiie rojam Meperma

* Pauyna anconyTHy U pelaTHBHY IPEIIKY

« [Ipeno3Haje BpCTe rpeaka y MepHIM pesylITaTuMa
« O6paljyje MepHe pesynrare

« I[IpencraBiba MepHE pesyarTare

« Omicyje KapaKTepuCTHKE MEPHHX ypelhjaja

« Paznukyje Merozie Mepema

Jledunuunja mepema;

ATcoyTHA U pelaTHBHa rpeika. Bpere rpemraka: rpy6e, ciydajHe, CHCTEMAaTCKe.
O6paja pesynrara. [IpesicTaBibame pe3yinraTa Mepemba.

Ornuite KapakTepUCTHKE MEPHUX ypehaja.

Hoz{ena METO1a MEPEHA. I[I/I][JCKTHEI W MHAUPEKTHA MEPCHHaA.

Kiby4HH NOjMOBH: Ipellika, BPCTE IPEIIaKa, aliCOIyTHA M PeJaTHBHA IPELIKa, TAYHOCT,
NpEeHU3HOCT, rpaquko TIPUKA3UBAKBE pE3yliTaTa MEPEHA

EnexkTpoHcKky reneparopu

* Pasnikyje eIeKTpoHCKe reHepaTope

« Ipukasyje cunycuu curan RC reneparopa nomohy
OCIIMIIOCKOTIA

* JleMOHCTpHpa BPCTE CUIHAIA (YHKIIMjCKOT F'eHepaTopa Ha
OCHIIOCKOITY

» CHuMame (DPEeKBEHIMjCKHUX KapaKTepucTHKa ypehaja
BOOIEPOM

* Tectupa enekrponcku ypehaj momohy AM u ®M curnan
reHeparopa

Omre KapakTECPUCTUKE U MOJLIIA CIEKTPOHCKUX Ir€HEpaTopa.
RC reneparop. 'eneparop ¢pyHkuuja. Bobnepu.
AM u ®M curHan reHepaTopu.

Kibyunn nojmou: RC reneparop, GpyHkumjcku reaeparop, AM curaan, ®M curHan

JlururaaHu HHCTPYMEHTH
U OCHHJIOCKOI

* Mepu (peKBEHIHjy M IEPHOJy CHTHANA TUTHTATHAM
(hpexBeHIMETPOM

* Mepu IMTHTATHEM MyNTHMETPOM HAIlOH, CTPYjy U OTIIOPHOCT
Ha yrpaljeHuM eneMeHTHMa

* Mepu HamoH OCILMIOCKOIIOM Y KJbY4HHM Taukama Ha
yKJby4eHNM ypehajuma

* Mepu BpeMe yKJbyuHBarba i HCKJbYUHBamba TPAH3HCTOPA

Jlururanau GppexkBeHIMeTpr. Meperbe CpelibUX, HUCKHX U BUCOKHX Y4eCTaHOCTH.
Omnuite 0coOMHE TUTMTATHUX MyJATUMETapa. biIok mema JUrnTanHor MynTHMETpa.
Mepe}be Ha yrpaheHnM CIIEMCHTHUMA JUTUTAITHUM MYJITHMETPOM.

Brok mema ocumockona. MyHKIMja nojeAnHuX aenoBa. [[pUHIMII pajia OCUUIOCKOTIA.
Cunxponunzanuja. OpekBeHIMjCKH KOMIICH30BaHa COH/A.

Kiby4uHH nojMoBM: MyITUMETAP, OCLHIOCKOII, COH/IA

TecTupame u
JIUjarHOCTHKA
€JIeKTPOHCKHX CKJIONOBA

u ypehaja

* VrBpl)yje HCIPaBHOCT eJICKTPOHCKOT CKJIoMa 1M ypehaja

« [IpoHasa3u MECTO HEHCIIPABHOCTH EIEKTPOHCKOT CKJIOMA HITH
ypebaja

* V1Bphyje npupoy HEUCIIPABHOCTH EIEKTPOHCKOT CKJIOMA MK
ypehaja

. MCPCH)SM MIPOBEpaBa UCIIPABHOCT €JICKTPOHCKUX KOMIIOHEHTH

* V1Bphyje y3pok HEHCIPABHOCTH €JICKTPOHCKOI CKIIONA HIIH
ypehaja

* Onuure pasanduTe MPOIeype 3a ANjarHOCTUKY Oazupane
Ha PUMCHY aJ1aTa 3a JUjarHOCTHKY  CAaMOJNjarOCTHKY
€JIEKTPOHCKOT ypehaja

* Onuure mporeaype OTKIambarba KBApOBa eeKTPOHCKOT
ypehaja

« Onuie nporec KOHTPOJIE KBAIUTETA EIEKTPOHCKHUX
KOMITOHCHTH

HcnpaBHOCT pajia eIeKTPOHCKOT cKiIona 1 ypehaja.

CranpapziHe npoueaype TeCTUpamba U KOHTPOJIE KBAIUTETA.
Y1BphuBame MecTa HEHCIIPABHOCTH.

VrBphHBame y3poKa.

Knacudukanuja aujarnose U IMjarHOCTUYKUX apamerapa.
TIpornenype 3a IMjarHOCTHKY €lEKTPOHCKOT ypehaja.

TIporenype 3a OTKJIambabe KBAPOBa eIEKTPOHCKOT ypehaja.
JlujarHoctuka 6asupana Ha mpuMeHH anara. CaMO/IijarHOCTHKA.

Kiby4HH NOjMOBH: TeCTHpame, BpCTE KBapa, MECTO KBapa, JIMjarHOCTHKA,
CaMO/IMjarHOCTHKA,

Oxp:xaBame u
cepBHCHpaIbe
€JIEKTPOHCKHX CKJIONOBA
u ypehaja

» O6jacHu 3Ha4aj M MPHHLMIIE PEIOBHOT OAPXKABaba H
CEePBHCHPAba IIEKTPOHCKE OIpeMe

« Onucyje Kopake ofipKaBarmba eJIeKTPOHCKE oIpemMe

» CepBHCHPA EIEKTPOHCKY ONPEMY

OnprkaBame eNEKTPOHCKE OTpeMe.
CepBrcHpame eJIeKTPOHCKE OlpeMe.

KibyuHH M0jMOBH: 0IpXKaBambe, CePBIUCHPALE

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

O6mnu Hacrase: Taboparopujcke BexOe (68 yacoa)
MecrTo peanmzaiyje: 4aCOBH BEXOU ce peannsyjy y KaOHMHeTy 3a Jabopatopujcke Bexoe
IIpenopyuenu 6poj 4acoBa Mo TeMama:

1. Mepema u rpemke Mepema (10)

2. Enextponcku reaeparopu (10)

3. JluruTajiHu HUHCTPYMEHTH U ociuiockon (15)
4. Tectupame 1 I1jarHOCTHKA €IEKTPOHCKUX CKIIONOBa U ypehaja (25)

5. OnpxaBame U CEPBHCUPALE EIEKTPOHCKUX CKIIONOBA U ypehaja (8)




Ha npBoM 4acy yno3HaTH y4eHHKe ca IMJbEBUMA U HCXOIMMa HACTaBe, OAHOCHO YYeHa, IUTAHOM Pajia i KPUTEPHjyMOM M HAUMHUMA OLICH-HU-
Bamba, KA0 M HAYMHOM pajia y KaOWHeTy, [0/IeJIOM Ha IpyIie ¥ PaclopeioM pean3alyje HacTaBe.

Hacraga he ce peanu3oBaTu Kpo3 4acoBe J1a00paTopujcKUX BexKOH y KaOMHETY MO/IeJIOM YYCHHKA Ha TPH rpyIie.

Ipu u3pasy onepaTHBHUX INIAHOBA NOTPEOHO je neduHucaTH JUHAMMKY paaa uMajyhu y Buay na je ydeme, kao u Gopmuparme craBoBa
U BPEJHOCTH, KOHTUHYHPAHH TPOIEC U Jla je Pe3yaTaT je CBUX aKTUBHOCTH HA YaCOBHMA PEAJIM30BAHUX PA3IMYUTHM METOJICKHM IPHCTYIIOM,
kopuiifiereM HH(pOPMaIUja U3 pa3InuUTHX H3BOpa, IPe3eHTOBaHUM BehuM Opoje peaHux IpuMepa U y3 akTUBHO yuenthe ydeHuka. IIpuinkom
IUIAHUPatha AKTUBHOCTH Y3€TH Y 0031p HMBO MCXO0/a. YKOJIMKO CY MCXOZIM Ha BHILIEM HUBOY CJIOXKEHOCTH, OAHOCHO aKO C€ OAHOCE Ha aHAJIN3Y W
eBaJIyallyjy, INIJaHUpaHe aKTHBHOCTH, ajli ¥ KPUTEPHjyMH OLleHHBaka MOpajy ONTH y CKilaly ca iuMa. HacTaBHUK oBakBe ncxozne 00aBe3HO oIle-
paroHau3yje, OAHOCHO pa3BUja Ha HU3 HIKHX UCXO/a, KaKo OM MX yYEHHIIU MOCTENEHO JOCTH3AIH.

HacraBHe cajprkaje je HEONXOAHO PeaIM30BaTH KPO3 IPUMeEpE LITO BUILIE CUTYalllja U3 PEaIHOI KOHTEKCTa, KopucTehn caBpeMeHe HaCTaBHEe
MeTozie ¥ cpecTBa. Tpeba HacTojaTH a y4eHHIH GyAy 0cmoco0/beHH 3a: CAaMOCTAIHO pellaBamke MPOOIEeMCKIX CUTYalnja; MPOHAIAXEHe, CH-
CTeMaTH30Bamke U Kopuinheme HHPOPMAaIja U3 Pa3IHIUTHX H3BOpa (HIIP. CTPYUHE JIUTEpaType, HHTEPHETA, Jacomuca, yIIOeHHKa, KaTauora...);
BHU3YEJIHO Olaxkame, nopeheme U ycrocrapibambe Be3a n3Mel)y pasnuuutux caapikaja (HIp. MOBE3MBAaKE Calpikaja NpeaMeTa ca CBaKOAHEBHUM
HCKYCTBOM, CaapKajuMa Jpyrux npeaMera v 1p.); THMCKH Paj; CaMOIIPOLICHy COIICTBEHOT 3Hama U HaIpeloBamba; MPE3eHTaIMjy CBOjHX PajoBa H
TPYNHUX TpojeKara 1 e(pUKacHy BU3YeIHY, BepOalHy U MMCaHy KOMYHHUKAINHW]y y3, Kaja je To moTpeOHO 1 oarosapajyhy apryMeHTamnyjy.

HactaBy opraHn30BaTH Taxo Jia CBAKOM LIMKIIYCY BEXOH MPETXOIH KpaTka TEOpHjcKa mpunpema. TokoM u3Bolherma HacTaBe npeasuleHy ma-
TepHjy NPUOIMKUTH YISHHUIMa IIPUMEHOM MYJITHMEIUjaIHIX cpeacTasa. [lomTo ce Teopujcka nmpumpemMa peainsyje y kaOuHeTy 3a BexxOe mpe-
nopy4ayje ce mro Behu Opoj memoHcTpanuja. BexxOe opranmsoBaté Tako Ja ce oaroBapajyha BexxOa pamu oaMax IMOCIe TEOPHjCKe MpUIpeMe.
BesxOe ce paze IBa criojeHa daca 1 3a TO BpeMe Tpeda ypaauTH Mepera U KOMITJIETaH M3BEIlTa].

3a peanmmsanujy teme TecTupame M IHjarHOCTHKA eIeKTPOHCKHX CKJomoBa u ypehaja oGe3benntn ypehaj mimm ckion Ha kome he ce
BPIIUTH pa3IMyhTa TECTHpaba M JHMjarHOCTHKA KBapoBa. Kao CKIIOMOBH MOTY c€ KOPHUCTHTH Pa3IMYMTH OjauyaBadyd, MOLYJIAaTOPH, U3BOPH 3a
Hamnajambe U CJIMYHU CKJIOIOBH KOju ce 00palyjy y npeamety Enekmporncku ckionosu. YKoIko je moryhe, yueHuu tpeda ja OTKIOHE yTBpheHe
KBapoBe.

Kana ron je moryhe, ucxome IOCTaBUTH y peasiaH paJHH KOHTEKCT, jep jeé AWjarHOCTHKA jefaH O BaKHHjUX KOMIIETCHIH]a KOje YUCHUIH
Tpeba 1a CTeKHY.

CamonujarHoCTHKa — TecTHpame je yrpaheno y ypehaj koje omoryhaBa mammHu 1a ce cama TecTHpa; 00jaCHUTH 10jaM, HaBECTH Wb U pa-
37I0T€ 3a Yrpajiby; NICTAKHYTH IPEIHOCTH; IUCKYTOBAaTH ca yYSHHIMMa O IpUMepUMa ca Kojuma ce cpehly y CBaKOTHEBHOM KHBOTY (CaMOaUjarHo-
CTHKa Ha BO3WJIMMA, y pauyHapuMa, 0ea TEXHUKA).

IIpenopyke 3a peajau3anujy HacTaBe NpeMa AyaJJHOM MoJe/1y 00pa3oBama

YKOIHKO ce HAaCTaBa peajmsyje Kao yueme Kpo3 paj, IIKOJIa U MMOCIOAaBall AeTaJbHO INIAaHUPajy U YTBphYjy MeCTO H HAYMH peaju3auuje
HCXO0/1a, ¥ YHOCE UX y IUIAH peajn3anuje yuema Kpo3 paj. [lnanupame ce BPIIM HA TOAUIIHEM, MECEYHOM MJIM TEMaTCKOM U JIHEBHOM HHUBOY.
OpraHu3oBaTy HacTaBy TAaKO Jja YYEHHK Y MOTIIyHOCTH OyJe YHO3HAT ca OpraHH3aIijoM paja mpenyseha/cepBuca n na ce mpuapikaBa Mepa 3a-
IITUTE Ha PaJly ¥ Mepa 3aliTHTe OKoJIruHe. HacTaBHUK — KOOPAMHATOP Yuera Kpo3 paJi POBEpaBa Jia JiM je NOCI04aBall H3BPILHO IPOLEHY PH3UKA
Ha PaHOM MECTy Ha KOME pajie YYCHHLH U [a JIM je U3BEeO YBOIHY O00yKy yueHHKa o 6e30eIHOCTH U 31paBiby Ha paay. IHCTpyKTOp BoIH eBH-
JAeHIHjy MPONMUCAHY YTOBOPOM U y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

HacraBa y 610Ky ce peausuje Kao yuerme Kpo3 pall, y TOKy IIKOJICKE TOJMHEe WU IPeA Kpaj Ipyror noiyroaunira. Ilnan peanusaiuje HacTa-
Be y OJIOKy 3ajeqHo, u3pal)yjy mocionasall v LIKOJIa, IIpeMa COIICTBEHUM HoTpebama u MoryhHocTrMa. Y OKBHpY HacTaBe y OJIOKY, Kpo3 U3panry
pajHKX 3a[aTaKa W3BPLUINTH NPOBEPY OCTBAPEHOCTH HCXO/a, U Ha Taj HAYMH OMOTYHHTH y4eHHIIMMA JIOCTH3akhe UIAHUPAaHUX MCXO/a y CIy4ajy a
TO HHCY MOTJIH JIa OCTBape TOKOM ILIKOJICKE TOJJMHE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHHUKA

®dopmaTHBHO OlEHHUBakE, Ka0 MozeN Ipahiera HanpenoBamka yIeHHKa, Ce O/[BHja Ha CBAKOM Yacy M CBaKa aKTUBHOCT je Jo0pa IpHinKa 3a
MPOIIEHY HampeaoBama U JaBame NoBpaTHe nHpopMmanuje. [locturayha yuenuka je moryhe BpeaHoBaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. IIpoLecy
yueHa); OCTaBJbabe MNTaba U/HIN aBabE OIr0BOPA y CKJIajly ca KOHTEKCTOM KOjH ce 00jallmbaBa; U3BELITaje yUeHHKA O Pealn30BaHUM BexOa-
Ma, UCTPa)XMBAUYKUX IPOjeKaTa 1 CII.; IPEe3eHTOBakE CaJpiKaja; TECTOBE NMPAaKTHIHUX BEIITHHA, paheme nocturayha ncxoxa, momoh Ipyrosuma
U3 OfleJbCHbA Y LIMJbY CaBla/laBarba rPafiuBa 1 cil. YueHuke Tpeba ocrnocobipaBaTi 1 0XpabpHBaTH /ia HPOLCHY]jy COIICTBEHH HANpPEiaK y OCTBapH-
Bakby UCXOJ1a, Ka0 U HAINPeJaK JPYTUX y4eHHKa, y3 OAroBapajyhy aprymMeHraiujy.

OcMHIUBaBaTH TaKBe 33aTKe y KojuMa he yueHNIN aHaIM3upaTy paj Kojla y pa3InduTUM yCJIOBUMA pajia ¥ yBe)KOaBaTH IIOCTYNAK AWjarHo-
cTuKe kBapa. Ha kpajy cBakor yaca Wi akTHBHOCTH HAlPaBUTH KPaTKy aHAIU3y AOCAJALIKET paja, 00aBe3HO MOXBAJINTU YYCHHKA 32 OHO IUTO je
IOCTUTA0 M 00Pa3JIoKUTH IITa MOXKE U Tpeba J1a monpasu W/uin ypaau. [1oTpeOHO je 0OCMUCIUTH BHUILE THIIOBA PA3IMYMTUX aKTHBHOCTH Ca MPO-
IYKTHMa Pa3JIMdUTOr HUBOA CIIOKCHOCTH M YTBPAUTH OYEKHUBAHE MCXOE, a IIpeMa HhHAMa U KpUTepHjyMe BpenHoBama. OlemuBamke YIeHHKa Ce
onBHja y ckiaay ca [IpaBuiHHKOM 0 onewuBamy. [IoTpeOHO je, Ha MOYeTKY IIKOJICKE TOIUHE, YTBPAUTH KPUTEPHjyMe 3a OLeHhHBamkbe (Y CKIamy ca
l_[paBPlJ'[HI/IKOM o OLleH)l/IBaH)y), IPBEHCTBCHO 3a CYMaTHBHO OLCHUBAKLE U Ca lbMMa YIIO3HATH YUCHHUKE. nJ'[aHI/IpaTI/I KaKO YCMEHE TaKO U NUCMEHE
HpOBepe 3Harkba U TECTOBE MPAKTHIHNX BEIITHHA.

CyMaTHBHO OLICH-HBAE CE MOXKE U3BPILIMTH HA OCHOBY T10IaTaKa IPUKYIIJBEHUX (POPMATHBHUM OLICH-HUBAEM, pe3yNTaTa/pelietha npooiem-
CKOI' UJIM CEMHUHAPCKOI pajia, YCMCHUX ITPOBEPaA 3HAKA, TECCTOBA IMPAKTUYHUX BECUITUHA U CJI. Hauun yTBphI/IBaH)a CyMaTHMBHE OLICHE YCKJIaJIUTHU Ca
WHJUBUIYaTHUM 0COOMHaMa y4ECHHKA.

HakoH cBakor LMKIyca BexOu, Kpo3 MHIUBUIYAJIHH Pajl y4CHHKA, OLICHUTH HUBO CaBJIalaHOCTH CTEYCHUX NPAKTUYHUX BEIITHHA. YHAIpen
YIO3HATH y4YCHHKE ca 3aXTeBMMa U BelITHHaMa Koje he OuTH npoBepaBaHe. 3a y4eHHKe KOjU HUCY caBiafainu KopHiihemhe MEpHUX HHCTPyMEHara,
HPUNPEMHUTH JOJaTHU MaTepHjal ¥ BpeMe 3a paj.

[loceGHO BpeaHOBATH Ka/la YICHUK NPUMERbYje CTeUeHa 3Hamba MPUIMKOM H3BOhema BeXOH, Kao U Y CIIOKEHHM U HETIO3HATHM CHTyalHjama
(xoje HACTaBHUK Kperpa Ha 4acoBUMa OOHaBJbama WM YBexkOaBama) Kao U KaJla YIeHUK 00jalllbaBa U KPUTHUYKU Pa3MaTpa CI0XKEHE CapiKHHCKE
nenuHe U nHQGopManuje.

IIpenopyke 32 olelHBAH-€ IPHIMKOM peajin3alyje HacTaBe MpeMa JyaJlHOM MojieTy 00pa3oBamha:

HacTaBHUK — KOOpPAMHATOD yuera KPO3 pajl UMa jaCHY, OTBOPEHY M OlaroBpeMeHy KOMYHHKalUjy ca MHCTPYKTOpUMa ofpel)eHuxX of cTpaHe
MOCJIOAABIA Y MOIVIeNy IUIaHNpaha HaCTaBe, aKTUBHOCTH M UCXO0/1a, Kao ¥ npahema akTUBHOCTH yUCHUKA.

HacraBHuk — koopanHaTop y4ema Kpo3 paj U HHCTPYKTOP 3ajeAHO YTBPhyYjy Kputepujyme 3a GpopmaTriBHO npaheme yUeHHYKHX TOCTHTHY-
ha, BpIue onepanyoHaIN3alKjy HCX0a U IIaHUPAjy CyMaTHBHO OlLiekHBamke. POPMaTHBHO OLCHHUBAE j€ OCHOBHU METO/] IPOLIEHE JIOCTUTHYTHX
U OCTBapEHUX MCXOJa 32 YUCHHUKA KOjH Y4U KPO3 pas.



HacraBHuK, y capaJibH ca HHCTPYKTOPOM, CacTaBjba JIUCTY 33 BPEAHOBAE KOjy IOIMYHaBa HHCTPYKTOP.

HacTaBHUK KOOPIMHATOP y4eHha Kpo3 paj U HHCTPYKTOP, Ha TIOYETKY IIKOJICKE FOAMHE HJIM Ha TOYETKY TeMe/MOIy/a YIO3Hajy YUCHHKE ca
KPHUTEpHjyMUMa (POPMATHBHOT ¥ CyMaTHBHOT OLCHHBAbA.

MHCTPYKTOP NpaTH AKTHBHOCTH YYeHHKA KO MOCJIOIABLA, HA OCHOBY YTBphEeHHX KPHTEpUjyMa H 0 ToMe (i1aroBpeMeHo o0aBeluTa-
Ba HACTABHMKA — KOOPAHHATOPA y4Yermha KpPo3 pal.

HacTaBHHK KOOPIHHATOP y4era Kpo3 pax ¢popMupa CyMaTHBHY OLIEHY 32 CBAKOT YYeHHKA HA OCHOBY YHAIpe YTBp)eHHX KpuTepujyma
Uy capajibi ca HHCTPYKTOPOM, y3uMajyhiu y 063up crienunrdHOCTH peaan3aiyje HaCTaBHOT MPoLieca KOoJ IOCIOAaBLIa.

IIpenopyuyje ce 1a y4eHHIH, KOju ce 00pa3yjy IpeMa JyalHOM MOJEIy, BOjie THEBHUK MpaKce, Y 00JIHKy KOjU Ipernopydyje HaCTaBHHUK —
KOOPJIMHATOP yUersa KPO3 pa K HHCTPYKTOP a ¥ KOji YHOCE OIMC M3BPIICHHUX PaoBa H CBOja 3araxarma.

ToxerpHO je ce aa ce HakoH oapeljeHe IennHe HWiIM MOIyJa OPraHu3yjy MpoBepe CaBlIaJaHOCTH MPAKTHYHHUX BEIITHHA KOjuMa OW MpHCY-
CTBOBAJIM M HACTABHUK — KOOP/AMHATOP YueHa Kpo3 paj U HHCTPYKTOp. M360poM a/leKBaTHUX M KOHKPETHHX MPAKTUYHHX 3a[aTaKa Ce MepU HUBO
JOCTHTHYTOCTH TUTAHMPAHUX MCXOa BEIITHHA 32 N3a0paHi MOYII MJIN [EITHHY.

Ha3us npeamera: EJEKTPOHCKH CKJIOIIOBU
1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI' PAJJA — OBJIMIIN 1 TPAJAILE
1.1. MIPEMA IIVTAHY U TIPOTPAMY HACTABE 1 YUEIHA!

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610ky
11 68 30 98

! — Vkonnko porpam caJip’xu caMo IPaKTUIHE 00JIMKe HACTaBe

1.2. MIPEMA IIVIAHY U TIPOI'PAMY HACTABE U YUEIbA — IYAJIHO OBPA3OBAIBE?

HACTABA
PA3PE]T . Vueme kpo3 par* VYKVITHO
*
Teopujcka HacTaBa Bexoe Yueme Kpo3 paj (Hactasa y 6710ky)
111 68 30 98

>YKOJHKO Ce TIPOrpaM peainsyje y CKIagy ca 3aKOHOM O TyaTHOM 00pasoBamby
* TToTpe6HO je J1a IKOJIa U TI0CII0/aBall IeTaJbHO HCIUIAHUPAjy W yTBPJIE MECTO M HAYMH peaiu3allfje MCX0/1a, M yHeCy UX y IUIaH pealn3alyje yuerma Kpo3 paj

Hamomena: y Tabenu je nmprka3zaH TOOUIIBH (OH YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEbA:

— OcnocobsbaBame yUCHHKA 33 U3paJly €IeKTPOHCKUX CKIIONOBa U ypehaja.

— OcmnocobJraBame YUeHHIKA 32 TECTHPAmE eNEKTPOHCKUX CKIIONOBa U ypehaja.
— Ocnoco6sbaBame YUSHHKA 32 MONPABKY €IEKTPOHCKUX CKIIONOBA U ypehaja.
— Ocnoco6spaBame yaeHNKa 32 MOHTaXYy €IEKTPOHCKUX CKIIONOBa U ypehaja.

3. HABUBHU TEMA, UCXO/U YUEA, IPEIIOPYYEHU CAJIPKAJU U K/IbYYHHU [IOJMOBHU CAIPKAJA

TEMA LICXLONLI MNPENOPYYEHH CAJIPKAJH / KIbYYHHU IOJMOBH CAJIPKAJA
ITo 3aBpiueTky Teme yueHuk he OuTH y cTamy aa:
* HalpTa eNEeKTPUYHY LIeMy ckiomna ca ceemiehum quonama/7- | ¢ YnosHaBame ca 1abopaTtopHjoM U HAYHHOM Pajia y 1b0j,
CErMEHTHUM JIMCILIEjHMa y OfiroBapajyhem nporpamy « Cxuion ca cBemiehuM auoaama
* oabepe moTpeOHe eTeMeHTe Ha OCHOBY IPOpavyHa * CiIon ca 7-CerMeHTHHUM JUCILICjHMa
* [IOBEIKE €JIEMEHTE CKJIONA Ha MPOOHOj IUI0YUIN
CxJi0noBH ca cBerjiehuM | ¢ TecTupa HCIPaBHOCT TOBE3aHOT CKIIOMA Kibyunu nojmosn: csemiehe auosne, 7-CerMeHTHU AUCILIE)
JMO0aMa M 7-CerMEeHTHHM | * IIPOjeKTyje ITaMIIaHy IUIOYHITY
JAMCIIejuMa * U3paji IITAMIIAHy [UIOYHILY
* JIEMH €JIEMEHTE Ha ITaMIaHy MIOYUILy
* IPOBEPH UCIIPABHOCT CKJIONA
* IEMOHCTpPHpA Paj CKIOMa
* IPUIPEMH JOKYMEHTALH]y 3a u3pal)eHu cKion
* HALPTa EICKTPHYHY LICMy CKJIOIA Ca ONEePaLiHOHIM » HennBepryjyhu nojauaBau
rojayaBayeM * NuBepryjyhn nojayasayu
« ogabepe noTpedHe eIeMEHTEe Ha OCHOBY IpopavyHa « Koo 3a cabupame
* [IOBEXE CJIEMCHTE CKJIOMA Ha IPOOHOj [IOYHIII « Koo 3a ony3umame
CkJ10n0BH ca * TECTHPA UCIIPABHOCT MOBE3AHOI CKJIONA * Komnaparop Harona
onepanuoHnM * U3pajiy CKIIOI Ca OLEePAlHOHNUM II0jadyaBadeM * HaroHCK# IeTeKTOp CHIrHaa rperike
nojayaBaunMa * IGMOHCTPHUPA Paj CKIONa * AYyTOMaTcKo OCBETIbCH:E
* IPUIPEMH JOKYMEHTAIH]y 3a U3pal)eHH CKIOM * AKTHBHO KOJIO 33 HHTETPaJbeHhe
* AKTUBHO KOJI0 32 u(epeHIpame
Kibyunu nojmMoBu: nHBepTYjyhn rojayaBad, HeMHBepTYjyhn MojadaBad, KoMraparop,
* HaIIpTa eJICKTPHYHY IIEMy H3BOpA 3a Halajame y « JInneapHu N3BOP Hamajama (IPeroB ycMepad, IMHEApHH CTaOUIN3aTop)
oznroapajyhem rnporpamy * [Ipexua4ky U3BOP HAMajarba
« ogabepe moTpeOHe eIeMEeHTEe Ha OCHOBY IpopadyHa * CtpyjHH H3BOD
u . * TIOBEKE ENIEMEHTE CKJIONA Ha MPOOHO] TUIOUHIH
3BOPH HaNajama . .
* TECTHPA UCIIPABHOCT [OBE3aHOI CKJIONA Kibyunu nojmMoBu: JIHeapHU HALIOHCKH U3BOP, HPEKUIAYKU H3BOP, CTPYjHH H3BOP
* U3pajii U3BOP 32 HAIajambe
* IEMOHCTpPHpA Paj CKJIoNa
* IPUIIPEMH JJOKYMEHTALH]y 3a H3pal)eHn CKIION




* HalpTa eJIEKTPUYHY IIEMY CKJIOINA ca OCLMJIATOPOM * Acrabunau myntusuoparop ca NE555

« ogabepe noTpebHe eIeMEeHTE Ha OCHOBY IpopadyHa * MonocTabunau Mmyntusubparop ca NE555
* MIOBEKE ENIEMEHTE CKJIONA Ha MPOOHO] IUIOUHIH * Tpuche cBemio ca NES55 u CD4017

Ocuuaaropu * TECTHPA UCIIPABHOCT [OBE3aHOI CKJIONA
* M3paJiu CKIIOM Ca OCLIMIATOPOM KibyuHu nojmoBu: actabuiHu MyITHBHOPATOP, MOHOCTAOMIHN MyATHBHOPATOD,
* IEMOHCTpPHPA Paj CKJIoNa reneparop QyHKIHMja, OCIHIATOP
* IPUIIPEMH JJOKYMEHTAIU]jy 3a H3pal)eHn CKIIOI
* HaIpTa eNEKTPHYHY HIeMy CKJIOINA Ca JUTHTAIHIM KOJINMa * Acrabuiay MyntuuGparop ca HU konuma
« onabepe noTpedHe eIeMEeHTEe Ha OCHOBY HpopavyHa « Jlpajsep 3a 7-cermenthu auciuiej (CD4511, 7447)

CKJIONOBH ¢a * IIOBEKE CJIEMCHTE CKJIOAa Ha l'lp06H0_i TIIOYHU N * HeTeKTOp BPEMCHCKOT' KallllhEeha
* TECTHPA UCIIPABHOCT MOBE3aHOT CKJIONA * JIeTeKTOp y4ecTaHOCTH

JAUTHTAJHHM KOJIHMA

* U3paju CKJIOII Ca AUTHTAJIHUM KOJIMMa
* AIEMOHCTpHpa paJ CKiiona K.J'by'-lHll l'leMOBl/l: J:[pajBep, HU KOJIO, IETEKTOP BPEMEHCKOT' KalllkbECba, IETEKTOP
* IPUIIPEMH JJOKYMEHTAIU]jy 3a H3pal)eHn CKIION Y4eCTaHOCTH

4. YIIYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPUBAIGE ITIPOI'PAMA U OLIEIbUBAIGE

Ha npBoM 4acy yno3HaTH y4eHHKe ca IHJbEBUMA U HCXOIMMa HACTaBe, OAHOCHO YYeHa, IUIAHOM Pajia i KPUTEPHjyMOM M HAYMHUMA OLICHHU-
Barba, HAYMHOM pajia y yYHMOHUIIN/KaOHHETY, U paclopelioM peanu3anyje HacTaBe.

JluckyTyjere ca ydeHHIMa O I(bHXOBUM UCKyCTBHMA Ha 3a/1aTe TEMe.

O0Junu HacTaBe:

Tpehu pa3pen: Bexoe (68 yacoBa)

MecTo peaansanuje HactaBe: BexxOe ce peann3yjy y crienujaan3oBaHOM KaOHHETY

ITonena na rpyne: Onesbere ce Ha BexxOama JIesiu y TPH TpyIie.

IIpenopy4enu 0poj yacoBa no Temama:

CkironoBu ca Ceriehum nuonama u 7-cerMeHTHHM Juciuiejuma (12)

W3Bopu Hamajama (16)

CKJIONOBH ca OnepanoHuM ojayaBadnma (16)

Ocrmnaropu (12)

CKJIONOBHU ca TUTUTATHUM Konuma (12)

IIpu m3panyu onepaTHBHUX IUIAHOBA MOTPEOHO je NeduHHUCcaTH AMHAMHKY pajga uMajyhu y Buay ja je ydeme, kKao U GopMHUpame CTaBoBa U
BPEIHOCTH, KOHTHHYHPAHHU MIPOLEC | /I j€ PE3Y/Tar je CBUX aKTUBHOCTH HAa YaCOBUMA PEATM30BAaHUX PA3IMYMTHM METOICKUM IPUCTYIIOM, KOpH-
mhemeM nHpOPMAIHja U3 Pa3InIUTHX U3BOPA, IPE3EHTOBAaHUM BehrM OpojeM peaaHuX mpuMepa U y3 akTHBHO ydenrhe y4eHUKa.

HacraBae canpikaje je HEOIXOIHO PealM30BaTH KPO3 CUMYJIALM]jy IITO BUIIE CUTYyallMja U3 PEalHOI KOHTEKCTa, Kopuctehu caBpemeHe Ha-
CTaBHE MeTo/Ie U cpejcTBa. Tpeba HACTOjaTH J1a y4eHUIHU Oy/Iy 0CIIOCOOJbEHH 3a: CaMOCTAIHO PelIaBarbe MPOOIEMCKHX CUTYaIlH]ja; IPOHAIAKEHE,
cHCcTeMaTH30Bake 1 Kopuiiheme nHopManyja u3 pa3nuauTuX u3Bopa (HIOp. CTPydHe JIUTeparype, HHTEPHETa, Yacomuca, yubeHuKa, Karaiora. . .);
BU3YEJIHO ONaXkame, nmopeheme 1 ycrocTaBibame Be3a H3Mel)y pasnmmuuTx cajnpixkaja (HIp. HOBE3UBabE cajipiKaja MpeaMeTa ca CBAKOJAHEBHUM HC-
KYCTBOM, CajipyKajuMa IPYTUX TpeAMeTa U Ap.); TAMCKU paji; CaMOIIPOLICHY CONCTBEHOT 3Hama M HAIpeI0Bamba; MPE3eHTAINjy CBOjUX PajoBa
TPyNHUX NpojeKara 1 e(pUKacHy BU3YeNIHY, BepOanHy U MUcaHy KOMYHHUKALHU]y y3, Kaja je To moTpeOHO 1 oArosapajyhy aprymeHTanyjy.

IpwkoMm peanuzanyje HacTaBe KOPUCTHTH CBa JOCTYIIHAa HACTaBHA CPEICTBA M MYJITHMEIUjaHe Mpe3eHTaluje, ynyhuBatu y4eHuke na
KOPHCTE MHTEPHET U CTPYUHY JIUTEPaTypy, IPUMEHUBATH pajl y NaApOBUMA U Pajl y MambKUM IpyrnaMa, MOTHBUCATH yYCHHKE Ja CaMOCTAHO pella-
Bajy mpobneme KopucTehr HCTpaKUBAYKH MPUCTYI HAYYHOM 00pa3oBamy, KOHTHHYHPAaHO yIMyhuBaTé yyeHUKe Ha IPUMEHY HaydeHor y Oyayhem
MO3UBY U CBAaKOJAHEBHOM XXHBOTY KpO3 IIpUMepe U3 IIPpaKce, MOTHUBUCATH YUYEHHKE Ja paJie CaMOCTaJIHE PaJIoBe.

YacoBe yCKJIaaUTH ca npeaMeriMa EJIeKTpoHnKa, TUTHTaIHA eIEeKTPOHHUKA, TECTHPAhe U JHjarHOCTHKA, MUKPOKOHTPOJICPH, €JIEMEHTH ay-
TOMaTH3aluje.

Be:kOe oprann3oBary Tako Jia ce OeJbeHe JIeNM Ha TpH rpyne. BexOe ce pane y GnokoBuma ox 1o jpa yaca. CBaka Bexx0Oa IpeacTaBiba 1o
jeIaH MHHU TIpojeKar. JeiaH mpojekar ce M3BOAM Ha BHIIE YacoBa (Opoj 4acoBa 3aBHCH Off TeMe Koja ce oOpaljyje, ctocoOHOCTH yUCHUKA H OTIpe-
MJBEHOCTH LIKOJIE). Y OKBHpY jeIHE TeMe je/laH yYeHHK He Mopa 1a ypaau CBe BexOe, aju je MOKeJbHO Jla Ce Y OKBUPY IpyIIe ypaje cBe Bexoe.

CkJiomnoBe koju ce u3paljyjy y OKBHpY OBOT MpeAMETa OCMHUCIHMTH TaKo Ja MOTy Jia ce MeljycoOHO moBe3yjy y HekH ypehjaj min 1a Kopucte
y IpyruM npeamerrma. Ha mouetky cBakor MpojekTa y4eHHIIMMA JIaTH TEOPUjCKe OCHOBE HEOIXOIHE 3a pasyMeBame U u3paay. M3pasa mpojexkra
Ce CacTOjH O] MpOpadyHa KOMIIOHEHTH, OBE3MBaka U MPOBEPE Ha MPOOHO] MIIOYHIM-TIPOTOOOPY, U3paae EISKTPOHCKE IIEME U MPOjeKTOBAMA
HITaMIaHe MIoYuIle (KOPUCTUTH MPOTPaMCKH MakeT Koju je palhjeH y 2. paspeny y npeamery CodTBepCKH anaTv), U3paje IITaMIaHe [II0YHIIe,
HOBE3UBaa CJIEMECHATA Ha LITAMIIAHO] IUI0YHIM. HakoH U3pajie CKIIONa H3BPLIUTH IIPOBEPY HCIPABHOCTH U KOMILICTUPATH TEXHHYKY JOKYMEH-
TalMjy 3a MpojeKar. Y TOKy pajia MHCUCTHUPATH Ha O3HABaby U MPUMEHH Mepa 3allITHTE y JJabopaTopHji U Ha OArOBOPHOM Kopuuthemy pacroso-
JKUBHX pecypca. [Ipu u3paau BexxOu 06e30e1uTH TOKYMEHTAIIN]y 32 CBe KOMIIOHEHTE Koje ce Kopucte. Y naboparopuju Tpeba na Oyne J0BOJHHO
paZHHUX MECTa Ja 3a jeAHUM PajJHUM CTOJIOM OyIy HajBHILE 1Ba yYCHHKA.

Ha kpajy cBakux BexOU W3BPIIMTH IPOBEPY CTCUCHHUX 3HAA U BEIITHHA.

M3pana ckiona ca cBeTiehum qnonama — Y okBupy oBe BexxOe ydeHHIM Tpeba Jia HalpaBe CKIIOIN KOjU ce cacToju ox 5 — 15 ceermiehux
Iosia Koje ce Hamajajy ca SV, 9V umm 12 V. (to Mmoxe na Oyzne cBemiehn ykpac 3a HoBoromummy jenky, cBetielhie cpiie, CTpelunIia 3a MOKa3uBame
cMepa Kperama U ciandHo). OBaj ckion Tpeda a uMa MOryhHOCT IMOBe3UBamka ca MUKPOKOHTPOJIEPOM HJIM HEKHM APYTHM CKJIONOM Homohy Ko-
HEKTOpA.

W3pana ckjona ca 7-cerMEHTHHM JUCILIejuMa — Y OKBHpPY OBe BexkOe ydeHHIM Tpeba [a Hampase CKJION KOjH ce CacToju U3 ABa 7-cer-
MEHTHa JUCIUICja U KOHEKTOpa 33 MOBE3UBAE Ca HEKMM JIPYTMM CKJIOIIOM MJIM MHKpOKOHTpoiepoM. OBaj cxion Tpeba na uMa MoryhHOCT nose-
3HMBaba ca MUKPOKOHTPOJISPOM WIIM HEKHM JPYTUM CKJIOIIOM IOMOhy KOHEKTopa.

HeunnBepryjyhu nojauaBay, UnBepTyjyhu nojauasau -Y okBupy oBHX BeXOH yueHHIN TpeOa Ja HallpaBe 10jayaBay yHje Tojadyarme MOXKe
O6uTH (UKCHO MM NPOMEBHBO (KopuIhemeM IPOMEHHUBOT OTIIOPHHKA). Ha miounuy noctaBUTH KOHEKTOPE 3a Halajambe, YIa3HU CUTHAN, H3Ja-
3HU CUTHAJL.

Koo 3a cabupamse, Koo 3a ony3umame — Y OKBHPY OBUX BEKOH yUSHHUIM TpeOa Ja Harmpase KOJIO YHje Mojadyame Moke OUTH UCTO 3a CBE
yna3e WiK pa3inuuTo. Ha ruiouniy nocTaBuTH KOHEKTOPE 3a Hallajambe, YJIa3He CUTHANE, U31a3HH CUTHAIL.

CBaku y4eHHK Tpeba na ypanu 6ap jeqHy oIl Be:KOU y OKBUpY Ipylie Tpeba Ja ce ypaje CBe YeTHPH BexOe.

Komnaparop Hanona, HanoHckH AeTeKTOp CHrHasa rpemke — Ha IJI04MIM HOCTaBUTH KOHEKTOpE 3a Hallajame, ylasHe CUTHAJe, H3Nla-
3HM curHan. OBe BexxOe IoBe3aTH ca rpaJuBoM U3 npeameTa EnemMenTu ayromarusanuje



H3paga ayromaTckor ocBeT/bema — M3panutu ckiaon koju he yKIbYyInTH OCBETIBECH-E YKOIHKO jé HUBO CBETJIOCTH HCIOJ 33/1aTOT, a HCKIBY-
YHTH T'a aKO je HUBO CBETIIOCTH W3HAJ TOT HUBOA. KopuctuTtu oTo OTNOpHUK, (hOTO TpaH3ucTOp Wi GoTo Auogy Kao ceHzop. BexOy mosesaru ca
rpaguBoM u3 Enemenara ayromarmsarmje.

AKTHBHO KO0JIO 32 HHTerpaJbeme, AKTHBHO K0JIO 32 AudepeHIupame — Y OKBHPY OBHX BEXKOM ydeHHIN Tpeda J1a HallpaBe Kojia 3a HHTe-
rpajbeme/mudepeHnnparme. Ha miounny nocTaBUTH KOHEKTOpE 3a Hanajame, yila3He CUrHalle, H31a3Hu curHai. OBe BexxOe MoBe3aTH ca IpauBoM
u3 npeaMera Enexkrponnka. Kama ce peanusyjy oBH CKIONOBH € MOTY KOPHUCTHTH Kao MakeTe Ha BexOama M3 mpenmera EnexrpoHuka mim y
npenmety [IpuMemeHa eleKTpoHnKa y YeTBPTOM pa3pery.

M3paga nuHeapHOr M3BOpa Hamajama — M3pana crabmimcaHor M3BOpa Hamajamka ca CTAIHHM HaroHoM 5, 8, 9, 10 12 wm 15V koju ce
CacToju U3 ycMepaya U JinHeapHor crabunusaropa Harmona (LM 7805, LM 7905 wiu HEko CIMYHO KOJIO) WK ca MpoMewuBHM HarmoroM (LM 317
WM CJIMYHO KOJIO).

Jenna rpymna yueHnka Tpeba a n3Bene IBOCTpaHo Hamajame (+/- 5V, +/- 12V wmm +/- 15V)

M3Bope Hamajama IPOjeKTOBATH TAaKO J1a C€ MOTY KOPHCTHTH 32 Hallajame CKIONOBAa Koju ce m3palyjy y OKBHPY OBOT MJIM HEKHX JPYTHX
npenMera.

M3pana npexkuaaukor u3popa Hanajamwa — [3pana npekugadxor H3BOpa Hamajama ca CTaTHUM HanoHoM 5, 8, 9, 10 12 unu 15V Ha nznasy.
Kopucrutu xonma MC34063A, MC33063, TL 497 unu HEKO APYTro CIMIHO KOJIO.

M3Bope Hamajama NPOjeKTOBATH TAaKO J1a C€ MOTY KOPHCTHTH 32 Hallajame CKIONOBA Koju ce m3palyjy y OKBHPY OBOT WJIM HEKHX JPYTHX
npenMera.

H3pana crpyjuor nzpopa — M3paanTu H3Bop KOHCTAHTHE CTPYj€ CTATHOT MM MPOMEHHUBOT HHTEH3UTETA.

HM3Bope mpojexToBaTy Tako Ja c€ MOTY KOPHUCTHUTH 3a Halajame CKIIOIOBa Koju ce m3pal)yjy y OKBHpPY OBOT MIIM HEKHX APYTHUX IIpeAMETa.

Moske ce HarpaBUTH 1 U3BOp Koju he Hamon ox 0-5V mperBoputH y ctpyjy ox 0 — 20 mA (vt 4 — 20 mA). IIpu peanuzarnuju oBor U3BOpa,
HETOBY yNOTpeOy MoBe3aTH ca MPEHOCOM CHTHaJIa y ayTOMaTH3alnjH

Actabduiaan myJaruBuoparop ca koiaom NESSS — Oa BexOa Moke /1a ce U3paau y HEKOIMKO BapHjaHTH, ca CBeTJIchoM IMOIOM Ha H3Iazy
Koja Tpenhe cTamHOM (QpEKBEHIMjOM, ca cBeTIIchoM qHomoM Ha M3na3y umja (ppeKkBeHIHja TPENTama MOKE 3 ce Memha IToMOhy MpoMemHBOT OT-
MOPHHKA, Ca 3BYYHHKOM Ha M3J1a3y KOjH 3yjU CTATHOM HIIHM NIPOMEHMBOM (pEeKBEHINjoM, moMohy nBa koma NESS55 umm jenHor xoma NES56 moxke
ce HanpaBuTH Tako3BaHa Konak cupena. Takole ce oBaj ckiton Mo)ke HalpaBHUTH TaKo Aa ce moMohy NMpoBOJHMUKA ITOBE3yje ca cKonoM u3 Bexoe 1

MonocTadniaan MyaruBuéparop ca kojom NE555 -V okBupy oBe BexOe M3paAuTH MOHOCTAOWITHH MYyITHBHOpaTop. Y jeIHOCTaBHHU)O)
BapHUjaHTH Tpajarbe CHHATAa MOXXe OMTH HEMIPOMEHHBO, a y CIOKEHH]j0] BAPHjaHTH y KOJIO yOAIUTH MPOMEHUBH OTIIOPHHUK IMTOMOKY Kojer ce Moxe
MEHaTH Tpajambe U3JIa3Hor cCUrHaya. Ha miouni moctaBUTH KOHEKTOpE 3a Halajame, U ,,Be3y ca CIIOJbHUM cBeToM”. TacTep Moxe /1a ce HalasH
Ha caMoj IUIOYHMIIY, a MOXE J1a Ce HaJla3H U3BaH e, a Ha IUIOYUIIN [a Ce HaJla3H NPUKJbYUAK 3a Bera. 3a M3/1a3 MOXe Jja ce OCTaBu caMo cemieha
JIMOJa, a MOXe Jla ce JI0/a U pesiej Ha U37asy.

T'eneparop ¢pynkuuja ca koaom NES5S, Acraduanu myarusudparop ca HU xoauma — Y okBupy 0Be BexkOe ce MOTY peaTn30BaTH CKIO-
NoBH Koju he umaru ucty QyHKIH]jy Kao U CKIOIIOBH Y BEXKOW acTaOMIHU MYyJITHBHOpATOp

H3pana npajsepa 3a 7-cermentHu aucmiej (CD4511, 7447) — V okBupy 0Be BexOE ce MOTY peajn30BaTH CKIIOMOBH Ca jeJHUM, Ba, TPU
WM 4eThpH 7-cermMeHTHa aucimeja. Kopuctutu xona CD4511, 7447 wnu Heka ciudHa. Ha mimodniy mocTaBUTH KOHEKTOPE 3a Halajamke U yla3He
curHane. V3paljenn ckironoBu ce MOTy KOPHCTHTH Ha YaCOBUMA MpeaMeTa MUKPOKOHTPOIepH

Tpuehe cBetio ca NES55 u CD4017 — Y oxBupy BexOe peanusosatu ,,rpuehe cBeTIo” Koje ce cactoju u3 6 1o 12 cBemnehnx anoma. Mo-
JKeTe KOPUCTUTH acTaOWIHU MYJITUBHOpATOp HampaBibeH y BexkOama 13 u 16 mim noKyMeHTaIMjy Koja je HarpaBbeHa y THM BexkOama. YMecTo
kona CD4017 mMoxe ce KOPUCTUTH HEKH cnyaH Opojad.

JleTeKTOp BpeMEHCKOr Kallllhetha, JleTekTop yyecraHocTH — Ha mmounmm mocTaBuTH KOHEKTOpE 3a Halajame, yla3He CUTHANe, H3Ta3HI
curran. OBe JBe BexOe ToBe3aTH ca IpaAuBoOM U3 mpexmera EneMenTty ayromaruzanuje

V 3aBuCHOCTH 01 MOTYhHOCTH, MOTY C€ peajn30BaTH U JAPYTH, CIMYHU CKIIONOBH, y OJJHOCY Ha OHE HaBeACHE Y IPENOpyYeHUM caapikajuMa
peaMeTa.

IIpenopyke 3a peanu3anujy HacTaBe mpeMa AyaaTHOM Mojelly 00pa3oBama

VYKOIHKO ce HacTaBa peanusyje Kao yueme Kpo3 paj, IIKoJIa U MOCIOAaBall JeTaJbHO IUIAHUPAjy U yTBPhYjy MecTO M HAUMH peaan3anuje
HCX0/a, ¥ YHOCE X y IUIaH peajin3anuje yuema Kpo3 paa. [lnanupare ce BpIIM HA TOAUIIHEM, MECEYHOM MIIM TEMAaTCKOM U JIHEBHOM HHUBOY.
OpraHu30BaTH HaCTaBy TaKo Jid YUCHHUK Yy MOTIYHOCTH Oy/le YHO3HAT ca OpraHM3alujoM pana mpexnyseha/cepBuca n na ce mpuapxaBa Mepa 3a-
IITUTE Ha Pagy U Mepa 3aIluTuTe okonuHe. HacTaBHUK — KOOpAWHATOP y4era Kpo3 paj MPoBepaBa Ja JIM je MOCI0AaBall H3BPIIHNO MIPOLEHY PU3HKA
Ha paJHOM MeCTy Ha KOMe pajie yUeHHUIH U Jia JIM je N3Be0 YBOAHY OOyKy y4eHHKa 0 0e30eIXHOCTH U 3/paBiby Ha pamy. IHCTpyKTOp BOaM eBH-
JeHIMjy MPONUCaHy YTOBOPOM U y JOTOBOPY Ca HACTABHMKOM — KOOPJIMHATOPOM.

HacraBa y 010Ky ce peausuje Kao yuerme Kpo3 pajl, y TOKY LIKOJICKE FOANHE WIH Mpe Kpaj Apyror noiyroxuira. [Tnan peanusanuje Hacra-
Be y OJIOKY 3ajenHo, m3pal)yjy mocinogaBam U Oikojia, mpeMa CONCTBEHUM moTpebama u MoryhHocTHMa. Y OKBHpY HacTaBe y OJIOKY, KpO3 U3pamy
pagHHX 3aJaTaKa U3BPIINTH IPOBEPY OCTBAPEHOCTH HCXO/IA, ¥ Ha Taj HAYMH OMOTYHHTH yUYeHHIIMa JOCTU3amke INIAaHNPAHNX HCX0/la y CIIy4ajy a
TO HHCY MOIJIU JIa OCTBAape TOKOM IIKOJICKE TOINHE.

5. POPMATUBHO U CYMATHUBHO OLIEIbUBAILE

DopMaTHBHO OLEHUBakbe, Ka0 MoJeN Ipahie-a HalpeaoBamka YICHHKa, Ce OJBUja Ha CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa MPIIINKA 33
HpOLIEHy HallpeoBamba U JaBame nosparne nHdopmanuje. [Tocrurayha yuenuka je Moryhe BpenHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. IIpoLecy
y4era); IOCTaBIbamke MUTaka U/UIH 1aBabe O[r0BOPA Y CKJIay ca KOHTEKCTOM KOjH ce 00jallikaBa; MO3UTHBHOM OJHOCY NpeMa ONpeMu; U3paiu
3aJ[aTaKa, HCTPAKMBAUKMX MPOjeKaTa U CIL.; MIPE3EHTOBAKE CaIPrKaja; TECTOBE NPAKTHUHHUX BEIITHHA, Npahiee MOCTHIHYTOCTH MCXOAa, MOMOh
JPYrOBHMa M3 OIeJbeHha Y LIUIbY CaBllaJjaBarba IPajiBa U CIL.

VYuenuke Tpeda ocrnocobspaBaTi U 0XpaOpHUBATH Ja NPOLEHYjy COICTBEHHU HAIPEJAK y OCTBapUBaky UCXO/a, KO M HAIpenak APYrux yde-
HHUKa, y3 OAroBapajyhy apryMeHTamujy.

Ha xpajy cBaKor 4yaca WiIM aKTUBHOCTH HAIIPABHTH KPATKy aHAIM3Y JOCAAalImbeT paja, 00aBe3HO MOXBAINTU yUEHUKA 33 OHO LITO j& IOCTH-
rao ¥ 00pa3IoXKUTH LITa MOXKe U Tpeda Jia IToNpaBy u/wik ypanu. [IoTpeGHO je OCMHECIHMTHU BUILEC TUIOBA PA3IMYUTHX AKTHBHOCTH Ca IIPOLYKTHMA
Pa3IUYUTOT HUBOA CIIOKEHOCTU U YTBPAUTH OUYEKUBAHE HCXOJIE, a IPeMa BbUMa U KPUTEPHjyMe BPEIHOBabA.

OuemnBame yUeHHKa ce OJ[BHja y ckiaxy ca [IpaBHIHIKOM O oLewHBamy. [I0TpeOHO je, Ha MOYETKy IIKOJICKE FOANHE, YTBPAUTH KPUTEPH-
jyMe 3a onemuBame (y cknagy ca IIpaBUIHHKOM O OLEHHBambY), IPBEHCTBEHO 332 CyMAaTHBHO OLCHUBAE U Ca HUMA yINO3HATH yueHuke. Cyma-
THBHO OLCH-HBAE CC MOXKE H3BPIIMTH Ha OCHOBY IOJaTaKa INPUKYIUbEHHX (OPMATHBHUM OLCHUBAKEM, PE3YITaTa/peleba IPOOIeMCKOT HIIH
IPOjEeKTHOr 3a/laTKa, YCMEHUX IIPOBepa 3Hama, KOHTPOJIHHX U JoMahux 3ajaraka, TeCToBa 3Hamwa U cl. HauuH yTBphUBama CyMaTHBHE OLiCHE
YCKJIAJUTH Ca MHAMBHIYaJIHUM OCOOMHAMa yUCHHKA.



ToxoM Tpajama HacTaBe pPeaTN30BATH j€laH TEOPH]CKH TECT Y CBAKOM KJIACU(UKAIIMOHOM IEPHO/Y U HAaKOH CBakuX 4-5 BE&)XOM OLCHUTH ca-
BJIQJIAHOCT NMPAKTUYHUX BEILITHHA.

ITpenopyke 3a onemuBame NPHJINKOM peajin3anuje HacTaBe MpeMa JyaJJHOM Mojie/1y 00pa3oBamba:

HacTaBHUK — KOOPAWHATOP y4era KPo3 paj UMa jaCHY, OTBOPEHY M OlaroBpeMeHy KOMYHHKALHjy ca HHCTPYKTOpHMa OApEleHHX Of CTpaHe
MOCJIOAABIIA Y MOIVIeAY IUIAaHUpaha HaCTaBe, aKTHBHOCTH M UCXO0/1a, Kao M npahema akTUBHOCTH yYCHUKA.

HacraBHuk — koopanHaTop y4ema Kpo3 paj U HHCTPYKTOP 3ajeAHO YTBphyjy KpuTepujyme 3a GopmaTiBHO npaheme yUeHHIKHX TOCTHTHY-
ha, BpIIe onepannoHaIM3aIMjy UCXO/a U INIAHUPajy CYMaTHBHO olemhHBamke. DOpMaTHBHO OLEHUBAKE j€ OCHOBHU METOA MPOIEHE JOCTUTHYTHX
M OCTBapEHUX UCXOJ1a 32 YYEHUKA KOjU y4H KPO3 pajl.

HacTaBHUK, y capa/i¥ ca HHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuK KOOpAMHATOP y4€Hma KPO3 paj U UHCTPYKTOP, HA TOYETKY IIKOJICKE FOJMHE WM Ha MOYETKY TeMe/MOIyla YII03Hajy yYCHHUKE ca
KpUTepHjyMUMa (pOPMATHBHOT ¥ CyMaTHBHOT OLICH-HBAbA.

HHcTpyKTOp NMpaTH aKTHBHOCTH YYeHHKA KOJ MOCJI0AaBIA, HA OCHOBY YTBpl)eHNX KpHTepujyma u o ToMe 0J1aroBpeMeHo o6aBemra-
Ba HACTABHMKA — KOOPAMHATOPA yuermha KPo3 pal.

HacTtaBHEK KOOPAMHATOP y4ema Kpo3 pax ¢popMupa cyMaTHBHY OIleHY 3a CBAKOT yIE€HHKA HAa OCHOBY yHampeJ yTBpheHUxX kpurepujyma
Uy capajiibi ca HHCTPYKTOPOM, y3uMajyhu y 003up crienuduuHOCTH peanu3alyje HaCTaBHOI Polieca KO I0CI0AaBLA.

IIpemopy4yje ce na y4eHUIH, KOjU ce 00pa3yjy mpeMa IyallHOM MOJEIY, BOJe THEBHUK MpaKce, y OOIUKY KOjU MPENnopydyje HACTaABHUK —
KOOP/IMHATOP y4eHa KPO3 pajl M HHCTPYKTOP a y KOjH YHOCE OIMC U3BPLICHHUX PaJioBa U CBOja 3aMaxama.

TloxespHO je ce ma ce HaKOH opeheHe IenrHe Wi MOAyJa OpraHu3yjy MpOBepe CaBIaJaHOCTH MPAKTHYHHUX BELITHHA KOjuMa O mpucy-
CTBOBAJIM M HACTABHUK — KOOPAMHATOP yUeHa KPO3 Pag U HHCTPYKTOp. M300poM aileKBaTHUX M KOHKPETHHUX MPAKTHYHUX 3a]aTaKka ce MepH HHBO
JOCTUTHYTOCTH IUTAHMPAHUX MCXO/la BELITHHA 32 H3a0paHn MO/ WIIH LICJIHHY.

Ha3zus npeamera: MUKPOKOHTPOJIEPU
1. OCTBAPUBAIBA OBPA3OBHO-BACIIUTHOT PAJIA — OBJIMIIU U TPAJAILE
1.1. MIPEMA IIVTAHY 1 TIPOT'PAMY HACTABE 1 YUEIHA!

HACTABA
PA3PE]] . YKYITHO
Teopujcka HacTaBa Bexobe INpakTnyna HacTaBa Hacraga y 6moxy
111 34 68 30 132
v 93 30 123
! — YKOINKO Mporpam Caapx i camo IpakTHYHe 00IMKe HACTABE
1.2. IPEMA IIVIAHY U TIPOT'PAMY HACTABE U YUYEIbA — JIYAJIHO OBPA30OBAIBE?
HACTABA
PA3PEJ] X Vueme kpo3 pax* YKYITHO
¥
Teopujcka HacTaBa Bexoe Yueme Kpo3 paj s g (o)),
v 93 30 123

>YKOJIHKO Ce TIPOrpaM peannsyje y CKIaLy ca 3aKOHOM O TyaaHOM 00pasoBamby

* [Torpe6HO je aa ImIKoIa U MOCIO0AaBall AeTaJbHO MCTUIAHUPAjy U YTBPAE MECTO M HAYHH Pealn3alije UCX0/a, U YHeCY HX y TUIaH peaan3alyje yuema Kpo3 pag

Hamomena: y Tabenn je mpuka3aH rofunmsy GoHI 9acoBa 3a CBaKK OONMK paja

2. IU/bEBU YUYEbA:

— VIio3HaBame y4eHHKa ca I0jMOM MHKPOKOHTPOJIEP
— PazymeBame HaunHa (QyHKIMOHHCAkha MUKPOKOHTpOJIEpa
— OcmnocobJspaBame yUeHHKA 32 paji ca MUKPOKOHTPOJIEpUMa

— OcnocobJbaBame Y4€HHUKA Jla CaMOCTaJIHO UHCTaJIMpa, NOKPEHE U KOPUCTU MUKPOKOHTPOJIEP

— Ocnoco6JspaBambe yueHrKa 1a IPUMebyje MUKPOKOHTPOJIEp y yIpaBibamy ypehajuma u mporecuma

— Ocnoco6spaBame yUeHHKa Ja IT0BE3yje CHCTEM ca IepudepH]

oM

— Ocnoco6JsbaBame yueHrKa 1a KOH(GHUrypulle/IporpaMupa jeTHOCTaBaH CUCTEM Ca MUKPOKOHTPOJIEPOM

— OcrmocobspaBame yUeHHKA Ia MOJICNTYje jeTHOCTABaH CHCTEM

ca MUKPOKOHTPOJICPOM

— Ocnoco6JspaBame yueHrKa 1a KOHQHUTYpHUILe/ IporpaMupa jeIHOCTaBaH CHUCTEM Ca MUKPOpadyyHapoM

— OcmocobspaBame yUeHHKA 1a MOZICNIYj€ jeTHOCTABaH CHCTEM

3. HABUBHU TEMA, UCXOJH YUEBA, IPEIIOPYYEHU CAJIP’KAJU U K/JbYUHHU ITOJMOBHU CAJIPKAJA

Tpehu paspen

ca MHKPOpadyHapoM

TEMA HCXOIU

ITo 3aBpreTky Teme yueHuk he 6uTH y cTamy jaa:

NPENNOPYYEHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA

‘YBoJ y MHKPOKOHTpO.Iepe

* neduHMIIE T0jaM MUKPOKOHTpOJIEpa

* HaBeJIe OJIENTy MUKPOKOHTpOJIEpa

* neduHULIe I0jaM XapBepa i copTBepa

* Pa3iuKyje pasIH4NTe APXUTEKTYPE MUKPOKOHTPOJIEpa

* onue 610K IeMy CaBPEMEHOT MUKPOKOHTpONepa

* 00jacHM IPUHIMII pajia CaBPEMEHOT MUKPOKOHTpOIepa

* 00jacHH MOCTYMaK MPOrpaMUpama CaBPEMEHOT
MHKPOKOHTpOJIEpa

* ¥Box ( aHAJIOTHja YOBEK — MUKPOKOHTPOJIEP)

* ITojaM MEKpOKOHTpOIIEpa

* ApXHMTEKTypa MHKPOKOHTpOJIEpa

« Uurepdejeu (/A A/[1)

* ITonea MEKpPOKOHTpOJIEpa (XapaBepcka, copTBepcKa)
» MHCTpYyKILMje | porpam

« [IpuHIMIH peann3alyje CaBpeMeHUX MUKPOKOHTPOIepa
* bi1ok mema caBpeMeHOT MEKPOKOHTpOJIepa

* IlpuHIMI pajia caBpeMEHOT MUKPOKOHTpOJIEpa

* [IpuHIM OpOrpaMupama MEKPOKOHTPOIEpa

« ITpon3Bohaur MUKPOKOHTpOIIEpa

KibyuHH N0OjMOBM: MHKPOKOHTpOJIED




MHuKpOKOHTpOJIep H
MPOrpaMcKo OKpYKeme

* 00jacHHM OJIOK IIeMy KOHKPETHOT MHKPOKOHTpOJIEpa

* 00jacHM MPUHLMII Pajia KOHKPETHOT MHUKPOKOHTpOJIEpa

* ONHCYje TIOPTOBE MUKPOKOHTpONEpa

* 00jacHH IPOTPAMCKO Pa3BOjHO OKPYKEHHE

* HHCTAINPa KOHKPETHO HPOrPAMCKO OKPYKEEbe

* U3BPIIN OCHOBHA ITOJICHIaBamba IMPOTPAMCKOT U pa3BOjHOF
OKpYKeHa

* KOPHCTH IPOTPAMCKO U Pa3BOJHO OKPYKEHE

* KOPHUCTH MPOrpaMcKe MOjLysIe

* KOPHCTH NPUMEpPE TOTOBHX IPOU3BOJIA

* KOpUCTH OUOIHOTEKE FOTOBHUX (QyHKIHja

* KOPHICTH j€3UUKe CTPYKType

* pasimKyje TUIOBE I0/[aTaKa 1 KOPUCTH HX

* KOpUCTH QyHKIIHje

* IpeHece MPorpaM ca padyHapa Ha MUKPOKOHTPONEp

* 00jacHM MHCTANMparbe (PEIpOrpaMUparme ) MUKPOKOHTPOJIEPA.

* biiok 1mema 1 KapakTepucTuKe ofpel)eHOr ThIa MUKPOKOHTpoIepa (ITMHOBH,
apXUTEKTPa, MEMOPH]ja, IOPTOBU PETUCTPH, HaMajambe)

« [Toe3uBame mounne ca PC

* OGjaimbaBambe IOPTOBA MHKPOKOHTPOJIEPA.

* IIporpamMcKo OKpyXerme

* VIo3HaBamke ca MPOrpaMCKHM je3UKOM TOJIeIIaBamke com — opTa y control panel-y

* MHcTanupame IporpaMCcKOr OKpykKerba y padyHap, OCHOBHA HOZICIIABAbA.

« [1pBu npojexar — 3apaso cBete — CBemnehe anozne koje Tpenhy

KIby4HH NOjMOBH: MUKPOKOHTPOJIEP, PA3BOJHO OKPYKCH:E, IPOrPAMCKH je3HK

ElleKTpoHCKe KOMIIOHEHTe
M MHKPOKOHTPO.IepH

* pasJmKyje IMII0BE M HIPOTOTUIICKE ILTOUHIIE

« xopucty breadboard y pagy ca MEKpOKOHTPOJIEPOM

* IpUMerbYyje NPUKa3 MoJaTaka Ha TEPMUHAITY H YHOC MojaTaKa
MPEKO TepPMHHAIIA

* Pa3iuKyje TUIOBE AUTUTAIHUX H3Ia3a

* npumembyje Tactepe (mpeko pullup ili pulldown ormopruka).

* pernasa mpoOueM Jyxer HiH Kpaher IpUTHCKa Ha TacTep

* IpUMEbYje XapABEPCKO U cOYTBEPCKO pelaBame npobuema y
pajy ca Tactepuma

* KOPHCTH TPaH3UCTOP Ka0 MPeKuIad

* KOPHCTH CEAMOCETMCHTHH JIUCILIC]

* IpUMeRbYyje UCILIE] 3a IPHKA3 BPEMEHa, CETyje AaTyM U BpeMe

* KOMOWHYj€ CepHjCKO OBE3UBAE BUIIIE CEIMOCEIMEHTHUX
JIUCILIEja U BPEMEHCKO MYJITHIUICKCHPAe IToMohy
TPaH3UCTOPa Ko MPEeKn/1ada.

* KOPHCTH JIEKOJIep IPUINKOM Pajia ca CeMOCErMEHTHUM
JHCILIejUMa

* kperpa 8 — OutHM Win 16 — GuTHU Tajmep

* pUMeElbYje pajl ca NPeKHIuM.a (MHTepanTuMa)

* pa3iMKyje TacTaType U BUXOBY YIIOTpeOy

« kopuct AD koHBep3uja i analog comparator interrupt.

* KOPUCTH TIOTEHIIMOMETAP, [J0jCTUK, aKTUBHU buzzer, Buiie
TacTepa MOBE3aHUX HA CaMo jeJlaH MUH (HAIIOHCKH Pa3/eiHHIK).

* yNIpaBJba aHAJIOTHUM YJla3uMa (MeHa BPEIHOCTH HATlOHa
yia3a nomohy noreHiomerpa, GoTooTIOPHHUKA, NtC UK ptc
OTIOPHUKOM, H CIT

* 00jacHM KamalMTHBHH CEH30D

* npumetrbyje PWM — myJICcHO-IHPHHCKY MOIYJIALH]Y

* pa3iMKyje paj ca JUIHTAIHUM CeH30puMa (ceHsop 6oje,
TEMIIepaTypHH CEH30D, YNTPa3ByYHH CEH30D...)

* [I0BE3Yyje eJIEeMEHTE MUKPOKOHTPOJIEPCKOT CHCTEMA y LICTHHY
npeMa IPHIOKEHO] MIeMH

* MojieITyje jeTHOCTaBaH MHKPOKOHTPOJIEPCKH CHCTEM ca
PA3IMYNTHM THIIOBHMA CEH30pa M M3BPILIHHX elleMeHAaTa

* [I0BE3yje CHCTEM Ca padyHapoM U mpeballyje moxarke

* TIOBE3Yj€ CHCTEM ca Tepu(epHjoM

» OGjammasame breadboard rie he ce moBe3uBaTH €IEKTPOHCKE KOMIIOHEHTE ca
MHKPOKOHTPOJIEPOM

« IIpuka3s nojgaraxka Ha TEPMHUHAILY U YHOC TIOZIaTaKa IIPeKo TepMUHAIIA

* Pax ca qurutannum usnasuma (LED nuone, RGB aunone, buzzer)

* Pan ca tacrepuma (mpeko PullUp ili PullDown ornophuka). Pemapame npotnema
Jry>Ker wid Kpaher IIpUTHCKa Ha TacTep.

« Pax ca tactepuma (npobiieM Tpenepema TacTepa, XapaBepeKo U coGpTBEPCKO
peuraBame npobiiema)

* TpaH3ucTop Kao npekuaayd (YKJby4nBambe  HCKIbYUHBAE JeJI0Ba SIEKTPOHCKOT KOJa)

« Kiacuduxkanuja qucruieja

» CeIMOCErMeHTHH JIUCILIE], KpeUpambe Xeaepa (3ajeTHIYKOM KaToJ0M, 3ajeAHHIKOM
AHOZIOM)

* Jlucruiej 3a pUKa3 BpeMeHa.

* CepHjcKo MOBE3NBAHE BHIIE CEAMOCETMEHTHHX ANCILIEja H BPEMEHCKO
MYJITHIUIEKCHpPambe oMolly TpaH3icTopa Kao npekuaada. CeMOCErMeHTHH JIUCTUIC]
ca yetupu udpe.

* Kopuuiheme aexoaepa IPUINKOM paja ca CeAMOCETMEHTHUM JUCIUICjMa

* Kpenpame 8 — 6utHor wim 16 — 6utHor TajMepa Kpenpame dynkumje delay_ms ca
BEJIMKOM Ipelu3HoIhy

* Pax ca penejuma

* Paj ca npekuanMa (MHTEpanTHMa).

* PinChange, INT interrupt

* TimerCompare u TimerOverflow

» USART Rx i Tx interrupt. KomyHHKaIHja ca TePMUHAIOM y HHTEPAIITY.

» KomyHHuKalija ca CepujCKUM IUIOTEPOM Ha pauyyHapy

* Tacrarype (4x4 Tactarypa, MeOpaHCKa TacTaTypa, KalalUTHBHA TaCTaTypa)

* AD ronBep3uja u AnalogComparator interrupt. Kopumiheme noreHmuomerpa,
ojcTrKa, akTHBHOT buzzera, Buiie tacrepa noBeszanu Ha camo jeia NUH (HAIIOHCKH
pa3JeTHUK).

* Paji ca aHaorHNM yna3uMa (Memame BPEIHOCTH HAIlOHA yilasa IoMohy
noteHuuomerpa, poroornopuuka, NTC miu PTC ornopHukom, u ¢

» KanaunutusHu ceH3op

* PWM - ITyncHO-IMpHHCKa MOAYJIaluja

* Pax ca qurutanuum cenzopuma (Censop 0oje, TeMnepaTypHu CEH30p, YITpa3ByuHU
CEeH30p...)

* LED matrix (8x8 LED matrix, 8x8 RGB LED matrix, 4x8x8 LED matrix) , kpeupame
JjEAHOCTaBHUX PEKIIaMa M UTPHULA.

* LCD nucmnejl16x2 u LCD nucmutej 20x4. Pax ca cTpiHHroBnMa.

KibyuHH NOjMOBM: TUTHTAIIHY y/a3, aHAJIOTHU YJIa3, IPEKHU

Hacraga y 6J0ky

* Kopuctu censope
« Kpenpa Mozen jeqHOCTaBHOT CHCTeMa ca MUKPOKOHTPOJIEPOM

 Censopu: BUOpalyje, yaabeHOCTH, OKPETa, TPenpeKe, INHHU]jE, BIAKHOCTH. ..
 lucrineju: LCD, ceqMocerMeHTHH, MaTpHIE.
* Peneju

YerBpTH padpen

TEMA LICX LT . MPENOPYYEHHU CAAPKAJH / KJbYYHHU IOJMOBH CAJIPKAJA
Tlo 3aBpuieTky Moyna yueHuK he GUTH y cTamby ja:
« npumern USB KoMyHHKal[1jy MHKPOKOHTpOJIEpa ca » USB koMyHHKaIlja MUKPOKOHTPOJIEpA Ca payyHapoM
padyHapoM  Cepujcka KOMyHHKAIM]a MUKPOKOHTPOJIEPA ca padyHapoM
* KOPHCTH CEpHjCKy KOMYHHMKAIHjy MUKPOKOHTpOJIEpa ca » KoMyHuKanyja Ha IapajelHOM IOPTy
padyHapoM * WI FI xoMyHHKaI1ja MUKPOKOHTpPOJIEpa ca padyHapoM
* KOPHUCTH KOMYHHKAIHjy Ha MapaJIelHOM [OPTy * Bluetooth koMyHHKaLja MEKPOKOHTPOJIEPA Ca PadyHapOM
Komynukauuja « xopucti WI FI koMyHHKaI1jy MHKPOKOHTpOJIEpa ca « [Iporpamupame nopra
MHKPOKOHTpOJIepa padyHapoM » KomyHnoxkaruja uameljy MUKpokoHTpoJiepa 1 MoOwIHor Tenedona (Bluetooth)
pauyyHapa « xopuctH Bluetooth koMyHHKanMjy MUKPOKOHTpOIIEpa ca
padyHapom Kibyunn nojmosn: KoMmyHuKanuja, cepHjcku nopt, napasiennn nopt, WiFi, bluetooth

* kopuctH Bluetooth koMyHuKaIHjy MHKpPOKOHTpOIEpa ca
MOOUITHUM Tene(hOHOM

* OUTyYH KOjy KOMYHHKAIHjy he npuMeHuTH

* [UIIE TPOrpaMe 3a IPOrPaMUPALLE T0PTa




* KOPHCTH Pa3INYUTEe BPCTE KOMYHHKAIHMje ca neprdeprjama * USART komyHHKanuja
(USART, 12C, SPI, 1 wire) « 12C xomyHuKaunuja
* IPUMEHbYje CePHjCKy KOMYHHKAIHU]y Y pajly ca CeH30prUMa * SPI komyHHKaLHja
* KOPHCTH CEPHjCKy KOMYHHKALHU]y Y pajy ca AUCIUIejuMa * | wire KoMyHHKaLHja
* IpUMEbYje CePHjCKY KOMYHHUKaNujy y pany ca RTC * LCD nucmej ca cepujckoM KOMYHHKALMjOM paji ¢a CTPHHIOBHIMA
(RealTimeClock) * OLED nucruiej ca cepHjckoM KOMYHHUKALIHjOM
« xoprcti RFID unray kapruia * 12C xomyHukaruja u komnonenta RTC (Real TimeClock)
* KOPUCTH Hpekua ycien npomere cratba EEPROM memopuje, | ¢ Jlucmiiej 3a mpukas BpeMeHa.
EEPROM ready interrupt. * Pan ca qururanauM cenzopuma (CeHsop 0oje, TeMIiepaTypHH CeH30p, YITpa3ByqHH
. * KOPHUCTH ()IeII ¥ epoM MEMOpPUjy CEH30p...)
K:)ll\:y:;:a::}/g:l:a « xopuctu exctepar EEPROM momyn * RFID unrau xapruma
puGepH) « npumesbyje 12C komyHHKanujy u3mel)y MUKpOKOHTposIepa « IIpexun ycnen npomeHe crama EEprom Mmemopuje EEPROM Ready interrupt. Pax ca
« npumetbyje SPI koMyHHKaLHMjy H3Mel)y MHKpPOKOHTpOIIepa e u enpom MemopujoM. Kopumiheme exkcrepror EEprom mozysa.
« npumebyje USART xomynukanujy uzmely muxpoxonrponepa | ¢ Kopumhewe Mukpo SD-card modula.
* JIaJbMHCKH yNIpaBjbad ca CeH30pOM
» KomyHuKanyja ca ApyruM MHKPOKOHTPOIEPOM
* 12C xoMyHHKanuja MacTep-ciaBe u3mel)y BUIIE MUKPOKOHTpOIEpa
* SPI koMyHHKallHja MacTep-cliejB U3Mel)y MHKPOKOHTpoJIepa
* USART komyH#HKaIija u3Mely 1Ba MEKPOKOHTpOJIEpa
Kibyunn nojmoBu: SPI, 1 wire, USART, 12C komyHuKaiuja
* peryauiie 6p3uHy MaJIMX MOTOpA jeAHOCMEpHE CTpyje * XusipayamuKy akTyaToOpH BEUKOT M3JIa3HOT MOMEHTa
* perynuiie Op3uHy KOpadyHUX MOTOpa (KOPHCTU KOpauyHe * Paji ca MamM MoTtopuMa jenHocMepre crpyje (DC motopn)
MOTOpE) * Payt ca kOpadHUM (CTEIT) MOTOpPHUMA ca KOHTPOJIHUCAHUM YIJIOM MOMEpama
Axtyaropu u * peryJuiie no3uiujy nomohy KopayHux MOTopa * Piezo (ynTpacOHMYHN) MOTOPH — NPHHIHII paja
* KOPHCTH YJITPAaCOHHYHE MOTOpE * Paji ca cepBo MoTopuMa
MHKPOKOHTPO/IePH - - .
* pEryJjuiie MOo3UIH]y CEPBO MOTOpA * Perynanuja paga Motopa (Mepeme cMepa o0pTamba, perynanuja Op3uHe ooprama)
* yIpaBJjba pajioM MOTOpa (jeTHOCMEPHHX, KOPauHHX, CEPBO. ..)
Kibyunu nojMoBu: MOTOp jeJHOCMEPHE CTPY]je, XHAPAYITHYHN AKTYaTop, KOPauHH
MOTOp, CEPBO MOTOP, YATPACOHUYHH MOTOP
* KOHCTpYHIIIE jeIHOCTaBaH poboT » Konerpykuuja jeanoctaBHor pobora
* KOPHUCTH CEH30pe * PoGor ca 1Ba MOTOpa | J[Ba TOYKa
Hacraga y 6J0ky
* yIpaBJjba pajioM pobota * Po0oT ca 4eTHpu MOTOpa M YeTUPU TOUKA
« PoGor ca cenzopuma

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha TMOYETKY YUCHUKE YIIO3HATU Ca IUJbEBHMMA U UCXOAMa HACTaBE / Yu€ma, IJIaHOM paZia U HaYMHHUMa OLICHhUBaba. ,HI/ICKyTyjeTe Ca y4C€HH-
nyMa O lbUXOBHUM HCKYCTBHMA Ha 3aJ1aT€ TEME.

Tpehu pa3spen

OO0y HacTaBe: TeopHjcka HacTasa (34 yacoBa); BexxOe (68 yacoBa), HactaBa y 610Ky (30 yacoBa).

MecTo peasnu3anuje HactaBe: Teopujcka HacTaBa ce U3BOAM Yy yYHOHHMIIM. BexOe ce peannsyjy y crelujaan3oBaHOM KaOUHETY
Iongena Ha rpyne: Onesbeme ce Ha BexOama JIel y TPH IpyIie.

IIpenopy4yenu 6poj 4acoBa 1o reMama:

— YBOI y MUKPOKOHTpOJIEpE (4 gaca Teopuje + 4 yaca BexOH)
— MUKPOKOHTpOJIEP U POrPaMCKO OKPYKEHE (4 gaca Teopuje + 8 yacoBa BexON)
— EnexkTpoHCcKe KOMIIOHEHTE 1 MUKPOKOHTPOJIEPH (26 gacoBa Teopuje + 56 yacoBa BexON)

Ipu u3paau onepaTHBHHUX IUIAHOBA MOTPEOHO je neduHKUcaTH AMHAMHKY pana uMajyhu y Buay ja je ydeme, kao u GopMHUpame CTaBoBa
BPEIHOCTH, KOHTHHYHPaHH MPOLEC U 1A je pe3yJITar je CBUX aKTHBHOCTH Ha YaCOBHUMa PEaIM30BaHHUX PAa3IMYNTHM METOACKUM HPHCTYIIOM, KOPH-
mhemeM HHpOpPMaIHja U3 Pa3InuUTHX H3BOPa, IPe3eHTOBaHUM BehiM OpojeM peanHux MpUMepa U y3 akTHBHO ydelhe yueHnKa.

HacraBae canpikaje je HEOIXOIHO PeaM30BaTH KPO3 CUMYJIAIM]jy IITO BUIIE CUTYyalllja U3 PEeaHOT KOHTEKCTa, Kopucrehu caBpemeHe Ha-
CTaBHE MeTo/Ie U cpecTBa. Tpeba HACTOjaTH Ja y4eHUIH OyIy 0CIIOCOOJbEHH 3a: CAMOCTAIIHO PelIaBabe MPOOIEMCKHX CUTYallHja; IPOHAIAKEHE,
CHCTEMAaTH30Bamke 1 Kopuiheme HHPOPMaIHja U3 pasInIuTHX W3Bopa (HIIP. CTPYYHE JUTEpaType, HHTEPHETA, YaCOMHCa, yIIOCHUKA, KaTanora. .. );
BHU3YEJIHO ONAXKame, Mopelene 1 yCIoCTaB/babe Be3a u3Mel)y pasinuuTHX caapikaja (HIIp. TOBE3UBAE Ca/lpiKaja MpeIMeTa ca CBAaKOAHEBHUM HC-
KYCTBOM, CajipikajuMa IpyruxX NMpeAMeTa U Ap.); TUMCKH Pajl; CaMOIPOLICHY COIICTBEHOT 3Hama M HaIpeI0oBamka; MPE3eHTAalNjy CBOjUX pajoBa U
TPYIHHUX TIpojeKata u eukacHy BH3yellHY, BepOaHy U McaHy KOMYHHKAIHjy y3, KaJia je To moTpeGHO 1 oaroBapajyhy aprymeHTanujy.

IpuinKoM peanu3alyje HacTaBe KOPUCTHTH CBa JOCTYIIHA HACTABHA CPEJCTBA M MYITHMEIHjAlIHE Mpe3eHTaluje, yyluBaTn yuyeHHke aa
KOPHCTE MHTEPHET U CTPYYHY JIUTEPaTypy, IPUMEIHUBATH pajl y HaApOBUMA U Pajl y MambHUM IpyraMa, MOTHBUCATH yYCHHKE Ja CaMOCTAIHO pella-
Bajy mpobieme KopucTehr HCTPa)KMBAYKH MPHUCTYI HAYYHOM 00pa3oBamy, KOHTHHYHPAaHO yIMyhnBaTé ydeHUKe Ha MIPUMEHY HaydeHoT y Oyayhem
MO3MBY U CBAKOJHEBHOM JKHBOTY KpPO3 IPUMEpE U3 MPaKce, MOTUBHUCATH YUCHUKE 1a pajie CaMOCTaIHE PaJIOBe.

HacraBy o6aButu nomohy Hekor of caBpeMeHHX MUKpOKoHTpousepa kao mto cy PIC, ARM, AVR u apyre. Kopuctutu Heko of pa3BojHHX
okpyxema kao mro cy EasyPic, ARDUINO, ESP 32, Clicker, Flip&Click u ci.

Cge cazpxaje apyre TeMe MPUIAroUTH H3a0paHOM MHKPOKOHTPOJIEPY M Pa3BOJHOM OKPYKEHY.

Be:kGe opraHu30BaTH TaKo Ja c€ OIEJbEHbE JIeU Ha TpH Ipye. [To moryhHOCTH, y jeITHOM TEPMUHY PaJUTH jeHY BexkOY, a HajBHIIE TPU Be-
kOe y jenHoM nuKIycy. Ha moueTky cBake BexOe ydeHHUIMMA AT TEOPHjCKEe OCHOBE HEOIXOHE 3a pa3yMeBame U H3Boleme BexoOe. Jeqna BexxOa
ce paJM J[Ba CII0jeHa LIKOJICKA 4aca M 3a TO BpeMe Tpeba Jia ce MOBEXKY eIEMEHTH M0 JaToj LIEMHU WIIH 10 IIeMH KOjy je YHEHHK caM HalpTao, Oapa-
Jie OTpeOHM MPOpadyHH, HAITUIIE IPOrpaM M U3BPILH MPOBEpa UCIIPABHOCTH HANpaBJbeHOT cucTeMa. [1pu u3pany BexxOu cBaku ydeHHUK Tpeda 1a
MMa MPAaKTUKYM WM PaJHE JUCTOBE MPUITPEMIBCHE O CTpaHe HAacTaBHUKA. Y Jaboparopuju Tpeba a Oyae T0BOJBHO paJHUX MECTa Jia 3a jeIAHUM
pagHUM cTOJIOM Oyly HajBHINE JBa yueHUKa. VI3Boheme BexOM ycariacHTH ca TEOPHjCKOM HacTaBOM TaKo Ja oAroBapajyhe BexOe ciiene ommax
HakoH obpaje TeopHjckor rpaauBa. Ha kpajy ukityca BexOU M3BPLINTH IPOBEPY CTEUCHHX BEIUTHHA. MIHCHCTHpATH Ha MO3HABaKky W NPHUMEHH
Mepa 3aITHTe Y J1a00opaToprju U Ha OATOBOPHOM KOpHIThemy pacloioKuBHX pecypca. YacoBe BexXOM YCKIQAUTH €A TEOPH)CKOM HACTABOM.

IIpBa nBa 6110Ka Be:KOH, AOK ce He 00paau oAroBapajyhie TEOPHjCKO rpagiBO, HCKOPUCTUTH 3a MMOHABJbAE MPOTPAMCKOT je3UKa U 0O3HauaBa-
1ha eNIEKTPOHCKUX KOMIIOHEHTH, KOjH Cy pal)eHu y apyrom paspedy. YUeHUIIMMA CKPEHYTH MaXKiby HA CIMYHOCTH U pa3iuke u3Mel)y nmporpamckor
j€3UKa KOjH ce KOPHCTH Y H3a0paHOM pa3BOjHOM OKPYKEHY M IPETXOIHO pal)eHOr IMporpaMcKor je3uka.



Ipensior 3a peaauszanujy Be:kOm:

— VI03HaBakbe ca Pa3BOjHUM OKPYKEH-EM H IIPOrPAMCKHUM je3HKOM. IHCTanparmbe NporpaMcKor OKpy»Kera y padyHap, OCHOBHA ITO/ICIIIaBakba.

— [ToBe3uBame MUKPOKOHTPOJIEPA Ca padyHaPOM.

— IToBe3nBame KOMIIOHEHTH TIOMOly poTobopaa.

— IIpBu mpojekar — 3apaso cBete — CBeiehe quoze xoje Tpemhy.

— Pag ca m3nasuma u cBemiehum nuonama (cemadop ca Tpu cBeria, cemadop ca 5 cerana (3 3a Bo3uiia, 2 3a Ielake)), packpcHuua ca 4
cemadopa.

— Pan ca tactepuma (npexo PullUp ili PullDown ormopHuka, pemiaBaime npobiieMa Tpernepemha TacTepa, peanusaiija opojada, yKbyueme
JIOJIe TIPUTHCKOM Ha TacTep, IBe AUOAE U TacTep, Ba TacTepa U 1uona, ceMadop ca Tactepom).

— CenmocermenTHH auciuiej (jeqHoun$peH, BUIeu(peH), TMPEeKTHO YKIbYYHNBakhe ca MUKPOKOHTPOJIEPOM (peanu3anuja Opojada, IpuKa3
anpanyMepHIKUX CHMOO0Ia).

— CeamocermenTtHH auciuie] (jeqHouudpen, BuennpeH), ykibyunBame Ipeko Aekoaepa (peainsalyja mrorepuie, Opojaya, 4aCoOBHUKA U CIL.).

— Paj ca aHanorHuM yiaasuMa (aHaJIOTHO JAWTHTAlIHA KOHBEP3Hja, MCHambe BPEIHOCTH HAIlOHA yila3a MoMolly moTeHuuoMerpa, Gporoormop-
Huka, NTC unu PTC otnopuukoM u ci.).

— Kanmarutusau ceH3op (ceH30p ONH3HHE).

— Paj ca gururanHuM ceH3opuMa (ceH30p 6oje, CeH30p TeMIeparype, CEH30p 3ByKa H CIL.).

— KomyHuKanuja ca cepujcKuM MOHHTOPOM M CEPUjCKUM IUIOTEPOM Ha padyHapy (IPHKa3 BPEIHOCTH Ca CEH30pa MUKPOKOHTPOJIEPA).

— Tacratype (MeMOpaHCKa, KalalluTHBHA) — KPEHPambe CUTYPHOCHE IU(pE, TajMep. ..

—Pap ca penenma (yKJby4nBarbe U HCKJbYUHBAE CTPYJHOT KOJIA, YKJbYUMBAE U HCKJbYUHBAE CBETIIA y 3aBUCHOCTH Ol OCBETJbCH>A, CTEIIC-
HUILIHY ayTOMaT...).

— Mexanusam npekuza (nHTepanta) (IporpaMcKH, CroJballlibi, HAW3MCHHYHO YKJbYUHBAE HO/a IPUTHCKOM Ha TacTep, MpoMeHa Op3uHe
Tpenepema AUo/e MPUTHCKOM Ha TacTepe  CIL.).

— IlyncHo-mmpuHCKa Moaynanyja (IpOMEHa MHTEH3UTEeTa OCBETJbaja AUO/e, IPOMEHA HHTEH3UTETa OCBETIbaja JMO/E IPUTUCKOM Ha TacTe-
pe, IpOMeHa BUCHHE 3ByKa MAaCHBHOT Oa3epa H CIL.).

— Jlen matpukc (8x8 wim cimdaH) (Kpenpame jeTHOCTaBHAX pekiiaMa Tpuehnm ciioBiMa, aHuMaIyja, urpuia. . . ).

— LCD pnucnnej (peanusanuja npukasa pa3iMudTHX MOPYKa, NPUKa3a BPEAHOCTH ca PAa3HUX CEH30pa, peanusalyja CUI'ypHOCHe OpaBe ca
MPUKA30M MuUdpe U CiL.).

YerBpTH pa3pen

O0mmuu HacTage: BexOe (93 yaca), HacTaBa y 610Ky (30 yacoBa).

MecTo peaan3anuje HactaBe: BexOe ce peann3yjy y cliennjaan3oBaHOM KaOHHETY
Ionena na rpyne: Onesbere ce Ha BexxOama JIesiv y TPH rpyIie.

ITpenopy4enu 6poj uacoBa no remama:

— KomyHnkanuja MEKpOKOHTpoJIepa B padyHapa (15)
— Komynukanuja ca nepudepujama (30)
— AKTyaTOpu U MUKPOKOHTPOJIEpU (48)

IIpu m3panu omepaTHBHUX IJIAHOBA MOTPEOHO je NedHHNCATH JUHAMUKY paja uMajyhu y BHIy 11a je yueme, Kao U (OpMUpamke CTaBOBA H
BPCIAHOCTH, KOHTHHYHPAHHU TPOIIEC U Ja je Pe3YJITar je CBUX aKTHBHOCTH Ha YaCOBHMA PEAM30BAHUX PA3THUYUTUM METOICKUM MPHUCTYIIOM, KOPH-
mhemeM HHPOpPMaIHja U3 Pa3IndUTHX H3BOPa, IPe3eHTOBaHUM BehM OpojeM peanHux MpuUMepa U y3 akTHBHO ydemhe yaeHHKa.

HacraBHe cazapikaje je HEONXOIHO pealn30BaTH KpO3 CHMYJIAlHjy IITO BUIIE CUTyalllja U3 peaTHOT KOHTEKCTa, kopucTehu caBpeMeHe Ha-
CTaBHE MeTOJIE U cpeacTBa. Tpeba HacTOjaTh 1a yUeHHITH OyIy OCIIOCOOJbEHH 3a: CAMOCTAIIHO PEIIaBakhe MPOOICMCKUX CUTYAIIH]ja; MTPOHATAKCHE,
CHCTEeMaTH30Bambe 1 Kopumheme nHdopManrja U3 pa3InInTHX U3Bopa (HIp. CTpydYHe JINTeparype, HHTEPHETa, Yaconuca, yluOeHuKa, Karaiora. . .);
BU3YEIHO ONaXkame, opeleme U ycrocTaBibame Be3a n3Mel)y paznnautix caiapikaja (HIp. MOBE3UBamke caapiKaja MpeaMeTa ca CBAKOAHEBHUM HC-
KyCTBOM, CaJp)kKajiMa JApyrHX MpeaMeTa U Jp.); TAMCKH paJi; CaMOIIPOLIEHy COIICTBEHOT 3Hama M HalpeloBama; MPEe3eHTAL]y CBOjUX pagoBa U
TPYIHHUX TIpojeKaTa U euKacHy BH3yeINHY, BepOalHy U IMCaHy KOMYHHUKAIHjy y3, KaJa je To moTpeGHO 1 ogrosapajyhy aprymeHranujy.

IIpunukom peanusanyje HacTaBe KOPUCTHTH CBa JOCTYITHA HACTaBHA CPEJCTBA M MYITHMEIUjalHe Mpe3eHTanuje, ynmyhuBatu ydeHuke 1a
KOPUCTE MHTEPHET M CTPYYHY JINTEPaTypy, NPUMEHUBATH Pajl y MapOBUMA M Paj y MamUM IpylaMa, MOTUBHCATH YYSHHUKE Ja CaMOCTaJIHO pelia-
Bajy mpobneme kopucteh HCTpaXMBaYKK MPUCTYI HAyYHOM 00pa30Bamby, KOHTHHYHPAHO yIyhnBaTH y4eHHKe Ha IPUMEHy HaydeHor y Oymyhem
MO3UBY U CBAKOAHEBHOM XXHMBOTY KpPO3 IIPHMEPE U3 IIPaKce, MOTHBUCATH YUEHHKE 1 paJie CaMOCTalHE PaJioBe.

HacraBy o6aButi nomohy Hekor of caBpeMeHHX MUKpoKoHTpousepa kao mto ¢y PIC, ARM, AVR u apyre. Kopuctutn Heko o7 pa3BojHHX
okpyxema kao mro cy EasyPic, ARDUINO, ESP 32, Clicker, Flip&Click u ci.

CBe cagpxaje Ipyre TeMe NPUIAroIUTH H3a0paHOM MUKPOKOHTPOJIEPY M Pa3BOjHOM OKPYKEHY.

Be:k0e opraHn3oBaTH Tako Jia ce ofeJbeHe Aenu Ha TpH rpyne. I[lo MoryhHOCTH, y jeIHOM TepMUHY PaauTH jeHY BexOy, a HajBHIIE TPH
BeXXOE y jeITHOM IIUKITyCY.

Ha mouetky cBake Be)xxOe y4eHUIIMMA 1aTH TEOPHjCKE OCHOBE HEOIIXOAHE 3a pasyMeBambe U U3Boheme Bexoe.

Bexb0e ce penansyjy y OI0Ky 071 TpH CIIOjeHa HIKOJICKA Yaca U 3a TO BpeMe Tpeba Ja ce MOBEXY eJIEMEHTH 110 JaTOoj IIEeMH WU T10 IIeMHU KOjy
j€ yUeHHK caM HaI[pTao, oJpaje MOTPeOHH NpopadyHH, HAINIIE IPOrpaM U M3BPIIH IIPOBEPa UCTIPAaBHOCTH HaNpaBJbeHOT cucTeMa. [Ipu m3pann
BEXOH CBaKW y4eHHUK TpeOa Ja MMa NPaKTHKyM WM pagHe JMCTOBE NPUIPEMJbEHE Of CTpaHe HAacTaBHUKA. Y jaboparopuju Tpeba ma Oyme no-
BOJPHO paJHMX MECTA JIa 3a jeIHUM PaJIHUM CTOJIOM OyIy HajBHIIE 1Ba y4eHHKa. VI3Boherme Be:KOH ycariacuTH ca TEOPHjCKOM HAaCTaBOM TaKo Ja
oxrosapajyhe BexOe ciene oqMax HakOH o0pajie TeopHjcKor TpaanBa. Ha kpajy cBakor mukiryca BexOH H3BPIINTH MPOBEPY CTEUEHHX BEIITHHA.

HHcuctupary Ha O3HaBaWky U MPUMEHH Mepa 3aIlTHTE y 1a00paTopuju 1 Ha OATOBOPHOM KopHIIhemwy paclooXKUBHX pecypca.

IIpenJior 3a peanu3anujy Bexxou:

— Yno3HaBame ca BpcTaMa KOMyHHKanuje (ceprjcka, mapaleiiia), ycrocTaBbamke KOMyHHUKAIN]e MHKPOKOHTpOJIepa U padyHapa(yKJbydnBa-
€ M HCKJbYUHMBAE AUOJA U peliea IyTeM padyHapa MM MOOWIHOT TeieOoHa U IETeKIHja IPUTHCKA TacTepa, IETeKIH]ja, JaJbUHCKH YIIPAaBIbaHO
CBETJIO, KOHTPOJIA IPUCTYIA Ha MTapPKUHT IPOCTOP U CIL.).

— Yno3HaBame ca Bpcrama koMyHHKanuje ca nepugepujama (12C, 1 wire, SPI, USART).

— LCD nucrutej (peanu3aiyja nprkasza pasiHuUTHX MMOpyKa, MPHKa3a BPEJHOCTH ca pasHUX CEH30pa, peaiu3alija CUIypHOCHe OpaBe ca
HpUKa30oM Hudpe, MTONepUIia, JUIHTATHA Mepad OTIOPHOCTH U CIL.).



— OLED aucmtej (peanu3anyja nprkasa pa3inanTHX HOpyKa, peanu3alija rpaduakux IprKasa, peain3alija jeJHOCTaBHUX aHUMallyja. . .)

— RTC (RealTimeClock) (aururanau OymMIHHK ca IoJeliaBameM BpeMeHa 1 1aTyMa, ToJIelIaBakbe BpeMeHa 3BOBemba. . . )

— Pax ca nururanauM censopuma (CeHszop 60je, TeMIepaTypHH CEH30p, yITPa3By4YHH CEH30p, HH(OPALPBEHH CEH30D...) H PA3IHIUTE KOMY-
nukaimje ca wuMa (UART, SPI, 12C, 1 wire.

— RFID unTau xapruna (KOHTpoJIa pasa MpUCTyIa U CII.)

— Pan ca ciossHOM Memopujom (EEPROM, flash, microSD) (ymuc u untame BpeIHOCTH. ..)

— Komynukauuja mactep-ciejB u3mel)y Buie mukpokonrosepa (12C, SPI, USART)

— Pax ca MoTopuMma jenqHOCMepHE cTpyje (perynanuja u Mepeme Op3uHe M cMepa o0pTama, poboT ca ONTHYKUM CEH30pOM JIMHHje, poOoT
Koju m30eraBa mpemnpexe)

— Pax ca xopaunum MotopuMa (peryiamnuja cMepa, Op3uHe U Kopaka, KOHTpOJIa IPOU3BOAHOI MPolieca NOMOly KOpayHOT MOTOpa, KOHTPOJIa
yIlla OKpeTama. ..)

— Pay ca cepBo MoTopuMa (perynanuja cMepa 1 yrja 3a0KpeTa 1 Op3uHe, KOHTpOJa CepBO MOTOpa IIOMONY IMMOTEHIIMOMETpa, KOHTPOJIa CEPBO
— nomohy 1iojcTHka. ..)

* Paj ca nue3o Motopuma

IIpenopyke 3a peaju3anujy HacTaBe MpeMa JyaJlHOM Mojie Ty 00pa3oBatba

VKONUKO ce HacTaBa peaju3yje Kao yderwe Kpo3 paj, IIKoJa U I0CI0AaBall IeTaJbHO IUIaHUpajy W YTBPhYjy MeCTO M HAYHH peaju3anuje
HCX0/1a, i YHOCE MX y IJIaH peajiu3anuje yuyema Kpo3 paja. [lnanuparme ce BPIIK HAa FOAUIIHEM, MECCYHOM HIIM TEMATCKOM H JJTHCBHOM HHBOY.
OpraHn3oBaTH HACTaBy TaKo Jja YYEHUK Y TOTIYHOCTH Oy/e YIO3HAT ca OpraHH3aldjoM pana mpemyseha/cepBuca u ga ce mpuapkaBa Mepa 3a-
IITHTE Ha pay ¥ Mepa 3alITHTe OKoIHHE. HacTaBHUK — KOOPAMHATOP yderma Kpo3 paJ MpoBepasa [a JIH je MOCI0AaBaLl H3BPLIKO IPOLEHY PH3UKa
Ha PaJIHOM MECTy Ha KOME pajic YUCHHUIIU | JIa JIM je U3BEO YBOIHY O0yKy ydeHHKa 0 6e30eAHOCTH U 3/paBiby Ha paay. WHCTPYKTOpP BOIH €BH-
AeHLHjy NPOMHCAHY YTOBOPOM U Y JOTOBOPY Ca HACTABHUKOM — KOOPJWHATOPOM.

HacraBa y 610Ky ce peanusuje Kao yueme Kpo3 pajl, y TOKy LIKOJICKe TOAMHE WM pe] Kpaj Apyror nomyroauiura. [lnaH peannsanije HacTa-
Be y OIIOKy 3ajenHo, n3pal)yjy mociomaBall U IIKoJa, IIpeMa COIICTBEHHM Hotpebama u MoryhiHocTHMa. YV OKBHpY HacTaBe y OJIOKY, KpO3 H3paiy
pajHKX 3aJaTaKa U3BPLINTH NPOBEPY OCTBAPEHOCTH HCXO/a, U Ha Taj HAYMH OMOTYHMTH y4eHHIIMMA JOCTH3akhe INIAHUPAHUX MCXOMA y CIy4ajy Ja
TO HHCY MOTJIH JIa OCTBape TOKOM ILIKOJICKE TO/IMHE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAILE YYEHHUKA

DopMaTHBHO OIEHHBAkE, Ka0 MOZAEIN Ipaherma HanpenoBamka YIeHHKa, Ce O/[BHja Ha CBAKOM Yacy M CBAaKa aKTHBHOCT je 100pa IMpHIIHKa 3a
NpOLICHY HaNpeaoBama HiaBame nosparHe nHopmarmje. [locturayha yuenuka je moryhe BpeaHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. Iporecy
yuema); MOCTaBJbabe MMUTamha W/WIH 1aBake OIr0BOPAy CKIIAJy ca KOHTEKCTOM KOjH ce o0jalImana; MO3UTHBHOM OIHOCY IpeMa ONpeMH; n3pa-
I 3aJ]aTaKa, NCTPAKUBAYKHX IPOjeKaTa U CII; MPEe3eHTOBamke CapiKaja; TeCTOBENPAKTHIHUX BEIITHHA, Mpahiemke MOCTUTHYTOCTH UCXO0Aa, TToMoh
JPYroBUMa U3 O€JbEHha y IIUJbY CaBlaJlaBamba IPaanBa U CIl.

VYuennke Tpeba ocrioco0sbaBaTH U 0XpaOpHUBaTH J1a IPOLEYjy CONCTBEHH HANpPEIaK y OCTBapUBamby UCXOMA, Ka0 M HANPelaK APYTHX yde-
HUKa, Y3 OAroBapajyhy apryMeHTarmyjy.

Ha kpajy cBake akTHBHOCTH HalIpaBUTH KPaTKy aHAIN3y JOCANAIIbEr paaa, 00aBe3HO MOXBAIMTH YYEHNKA 32 OHO IITO je IOCTHrao 1 o0pa-
3JI0KUTH IITa MOXe U Tpeba 1a monpaBy W/WiH ypaad. [1oTpeOHO je OCMHCIUTH BHILIE THUIIOBA Pa3IMUMTHX aKTHBHOCTH Ca IPOIYKTHMA Pa3IHdH-
TOT HUBOA CIIOKEHOCTH M YTBPAUTH OUEKHMBAHE UCXOIE, a IPEMa ’bHMa 1 KPUTEPHjyMe BPEIHOBAbA.

OuemrBame yUeHHKa ce OfiBHja y ckiany ca [IpaBHIHMKOM O ouemuBamy. [IoTpeOHO je, Ha MOYeTKY IIKOJICKE TOANHE, YTBPIUTH KPUTEPH-
jyMe 3a onemuBame (y ckiany ca [IpaBHIHHUKOM O OLeHhHBamy), IIPBEHCTBEHO 32 CYMAaTHBHO OLCHUBAGE U ca BhUMa yIo3HaTH ydeHuke. Cyma-
THBHO OICHHBAME CE MOXE M3BPIINTH HAa OCHOBY IOJ[aTaka NMPHUKYIUBEHUX (POPMATHBHIM OLEH-HBAEEM, Pe3ylTara/pememna mpoOIeMCKOT HIH
IPOjeKTHOT 3a/iaTka, YCMEHHX IPOBepa 3Hama, KOHTPOJIHUX M JoMahHX 3a/iaTaka, TEeCTOBA BEIITHHA U CII.

Haunn yTBphnBama cymMaTuBHE OIleHE YCKJIQAUTH ca HHIUBHIAYAIHUM OCOOMHAMa yYeHHUKA.

TokoM Tpajama HacTaBe pealM30BaTH jelaH TEOPHjCKH TECT Y CBAKOM KJIACH(PUKAIIIOHOM MEPUOAY M HAKOH CBAKHX 4-5 BE:KOM OLIEHHUTH ca-
BJIAJAHOCT NPAKTUYHUX BEHITHHA.

IIpenopyke 3a onemuBame NPHINKOM peajn3anuje HACTaBe MPeMa JyaJTHOM MojeJy o0pa3oBama:

HacraBHuK — KoOopAMHATOp y4ema Kpo3 paj UMa jacHy, OTBOPEHY U OlaroBpeMeHy KOMYHHKAIHjy ca HHCTPYKTOpHMA Opel)eHuX of cTpaHe
IOCJIOZIaBIIa Y MOIVIE/ly IIaHUpama HacTaBe, aKTMBHOCTU M HCX0/1a, Kao U npahemha akTHBHOCTH YYCHHKA.

HacraBHuK — KoOopanHaTOp y4ema Kpo3 pajx U HHCTPYKTOP 3ajeqHo yTBphyjy Kputepujyme 3a popMaTHBHO npaheme yUeHNIKUX OCTUTHY-
ha, BpIe onepanuoHaIM3aIMjy UCX0/A U INIAHUPAjy CYMAaTHBHO OlemhHBame. DOPMAaTUBHO OLECHUBAKE j€ OCHOBHU METOA MPOIEHE JOCTUTHYTHX
¥ OCTBAapEHHX MCXO0/1a 32 yYCHHKa KOjU YU KPo3 paj.

HacraBHuk, y capaimi ca HHCTPYKTOPOM, CacTaBJba JINCTY 32 BPEAHOBAamE KOjy HOIyHhaBa HHCTPYKTOP.

HacraBHuK KOoOpAMHATOP y4ema KPo3 pajg U HHCTPYKTOP, Ha TIOUETKY IIKOJICKE TOAWHE WM Ha MOYeTKy TeMe/MOIyla YIO3Hajy yUeHHKe ca
KpUTepujyMuMa (OpMaTHBHOT U CyMaTUBHOT OLICHUBAbA.

HMHCTPYKTOP NPaTH AKTUBHOCTH Y4eHUKA KO/ IOCI0aB1a, HA OCHOBY YyTBpl)eHUX KpuTepHujyma u 0 ToMe 0JIaroBpeMeHo 00aBemra-
Ba HACTABHHKA — KOOPAMHATOPA Y4era Kpo3 paj.

HacraBHHK KOOpAMHATOP y4Yera KPo3 pajx (hpopMHpa cyMaTHBHY OLIEHY 33 CBAKOI' yUSHHKA HA OCHOBY YHaIpe] yTBphEHUX KpuTepujyma
Uy capaJiibH ca HHCTPYKTOPOM, y3uMajyhu y 003up crieru(puIHOCTH peann3anyje HacTaBHOT Ipolieca KO MOCIOAABIIA.

IIpemopy4yje ce na ydeHUIH, KOju ce 00pa3yjy mpema AyalHOM MOJEINy, BOJe THEBHUK MpaKce, y OOIUKY KOjU MPENopydyje HACTaBHUK —
KOOPJIMHATOP y4eHa KPo3 pajl U MHCTPYKTOP a Y KOjH YHOCE OIUC M3BPIICHUX PajioBa U CBOja 3allaXama.

IoxessHO je ce ma ce HakoH oxpeljeHe IenuHe WM MOIyJa OpPraHu3yjy IpOBepe CaBIAJAaHOCTU NMPAKTHYHUX BEIITHHA KOjuMa OW IpHCy-
CTBOBAJIM M HACTABHUK — KOOPANHATOP yUeHa KPO3 Pag U HHCTPYKTOp. M300poM afleKBaTHUX M KOHKPETHHUX MPAKTUYHUX 3aJaTaKka ceé MEpH HHBO
JOCTHTHYTOCTH IUTAHUPAHUX UCXOJA BELITHHA 33 M3a0paHu MOMYIT WJIH LICIUHY.



Haszus npeamera: TEXHUYKA JOKYMEHTALIMJA

1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJJIA — OBJIMIIN 1 TPAJAIBE

1.1. MIPEMA IIVIAHY U TIPOTPAMY HACTABE 1 YUEIHA!

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky
v 62 62
! — VKOJIMKO TIporpam cajpiki caMo NpakTHIHE 0OJIHKe HacTaBe
1.2. IPEMA IIUIAHY U ITPOI'PAMY HACTABE U YUYEIbA — IVAJTHO OBPA3OBAILE?
HACTABA
PA3PE]] . Vueme kpo3 par* YKYITHO
&3
Teopujcka HacTaBa Bexoe Yueme Kpo3 paj sy Gy,
v 62 62

>YKOJIHKO Ce TIPOrpaM peainsyje y CKIagy ca 3aKOHOM O TyaTHOM 00pasoBamy

* TToTpeGHO je Jia IKoJIa 1 TTOCIIOAABall AeTaJbHO HCIUIAHUPAjy M yTBP/E MECTO H HAYMH Pean3aliije HCX0a, H yHeCy HX Y IUIaH pealln3alije yaema Kpo3 paj

Hamomena: y Tabenu je nmprka3aH TOOUIIEBH (GOH YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEA:

— Pa3Bujame cBeCTH yu4eHHUKa O 3Hauajy KopHihema, cacTaBibaka U BOhemha TeXHUUKE JOKYMEHTaLHje

— VIio3HaBame y4eHUKA Ca CTPYKTYPOM H JACJIIOBHMA TEXHUYKE JJOKYMEHTALH]C y SICKTPOHUIIU U 2y TOMATHIIH

— Ocnoco6sbaBame YUCHHKA 32 H3paJly TEXHHYKE JOKYMEHTAIM]E Y eIeKTPOHHULH 1 ay TOMAaTHIIN

— OcnocobspaBame yueHHKa 3a kopumheme cohTBEpCKUX anara Koju ce KOPUCTE Y U3paJy TeXHUUKE JJOKYMEHTAIH]je

— Pa3Bujame crnocoOHOCTH yueHHKa 32 Bol)erhe TEXHHUKE TOKYMEHTANH]e Y 0OIacTH eIEKTPOHCKUX CKIIOTIOBA U ayTOMAaTCKHX CHCTEMa

3. HABUBU TEMA, UCXOJAU YUEA, IPETIOPYYEHU CAJAPXKAJA U K/bYUYHHU ITIOJMOBHU CAJIPKAJA

TEMA HCXOIU

ITo 3aBprueTky Teme yueHuk he 6HTH y cTamy ja:

NPENNOPYYEHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA

* pa3BpcTa JIENIOBE TEXHUUKE JJOKYMEHTALH]e;
JIOKyMEHTAIuje;

rpaduyKor jiea TeXHHYKE JOKyMEHTALHje;

TEXHHYKO] JOKyMEHTALIHjH;

padyHapy;

cucTeMa;

ITaMIIaHUM I104YaMa,

* IIAHKPA IPOCTOP Ha IPTEKY KAKO O ce 0CTBapHIIa
MPEICHOCT Y jeAHO3HAYHOCT O3HAKA;

* Kpe€Hupa HOBE €JIEMCHTE U BPIIH I'PYIIHCAKLE AEI0BaA;

H3pana Texunuke
JIOKyMeHTaIluje

* U3pajiu LPTEXK MPOTOTUIICKE [IOYE Ca HAIIAjatbeM;

AYTOMATCKOT YIIpaBHkakha,

LpTeXa peMa CTaHAapAIMa;

JIeNy TeXHHYKE JJOKyMEHTaIHje.

* HaBe/Ie OCHOBHY HAMEHY U CBPXY TEXHHUKE IOKyMEHTAIIHje;
* o0jacHH 3Hayaj CTaHIApU3ALMje 32 H3paLy TEXHUUKES
* MI03HAje MPOrpame 3a U3pajay TCKCTYaIHOT, HyMEPUIKOT H

* IPUMEHHU CTaHJAP/e 3a U3PaIy TEXHHUYKE JOKYMEHTALH]e;
* IIpeTpaXK TOCTYIHY 6a3y cuMOoIa Koji ce KOPHCTE Yy

* u3paau 6azy cumOo0ia 3a TEXHUYKY TOKyMEHTAlHjy Ha
* KOPHCTH padyHap 3a U3pajly IlleMa eJICKTPOHCKHX CKJIOIOBA U

* KOPHUCTH MTPOTPaMCKE ITaKETE 3a paj ca MTaMIIaHUM IIoYaMa;
* [OZICIIaBa PaJIHO OKPY)KEH-E MPOrPAMCKOT IIAKeTa 3a Pajl ca

* U3pajiu IM3ajH MTaMIIaHKX IUI0Ya Ha padyHapy Mo MOJIEINY;

* TyMauH CKJIOITHE LIPTEeXKE 3a eEKTPOHCKE CKIIONOBE U ypehaje
* U3pajiu CKIIOITHE IIPTEXe 3a eEKTPOHCKH CKIION | ypehaj;

* MOBE3KE HA IIPTEXKY JICJIOBE EICKTPOHCKO CKJIONA M CHCTEMa

* M3BPLUH IIO/ACIIABAKEC 0O3HAKA, TEKCTA M OCTAJIMX €JIEMEHaTa

* CJIOXKHM LIPTEXkeE IpeMa yTBpheHoM peocieny y rpadhuikoMm

« [lojam HaMeHa U CBPXa TEXHUYKE NOKYMEHTaLHje,
* JlenoBu TeXHHUUKE JIOKyMEHTaIIH]e eJIeKTPOHCKNX ypahaja n cucrema,
* TekcTyalHu [1e0, HyMEPHYKH 1e0, IpadHuKM 1e0 TeXHUUKe JOKyMEHTaLuje,

» CohTBepCKH aaTH 3a H3pay AeI0Ba TEXHHYKE JOKYMEHTALH]je eNeKTPOHCKHX ypehaja

U cucTeMa,
 Cranjapau3anuja y TeXHuukoj nokymenrauuju — UELL crannapa,

* Baza cum0o011a y 001aCTH €IEKTPOHHUKE U Ay TOMATHKE,

 M3pana 6a3e cumboia,

* IloBe3uBarmbe [e/10Ba CICKTPOHCKUX CKOIIOBA,

* U3paza meme eIEKTPOHCKHX CKJIONOBA, ypehaja u cucrema,

* N3pana 610K aujarpama eJIEKTPOHCKOT CKIIOIA U CHCTEeMa,
 Kopunthemwe nporpaMckor makera 3a paj ca WTaMIIaH|uM [U1049aMa,

* Pagno okpysxkeme nporpamckor nakera (KICAD unu cinyHo),

» dopMarHpame IPTexka 1 PaJHOT OKPYKEHba,

* PajiHo okpyxkeme 3a LpTame, HoJIeIaBakba,

* U3paza qu3ajHa MTaMIIQHKX L1044,

* Kopunihemwe cumborna u3 6ubnuoreke cumbona,

* Vpehusame nojexuHor cumbora 6e3 aa ce ypehyje cumbon y Gudnuorery,
* Kpenpame HOBUX eleMeHara,

* I'pynucame enemMeHara,

« [Iponanaxeme 6ubnuorexa cumMO0sIa Ha HHTEPHETY,

* Paji ca KOMIIOHEHTaMa, CTABIbAhe HA PajHy [OBPIINHY U IOBE3UBAKBE,
* YBO3 TEKCTa M BEToBO (hopMaTHpase,

* 1303 1pTexka y TeKCT IpoLecop,

* U3pazia uprexa MpOTOTHIICKE IUI0YE CA HAIlajambeM,

* M3zpaja CKIOMHOT HpTeka 3a ypehaj 1 eleKTpOHCKH CKIIOI,

* M3pasia ckI0MHOT LpTexkKa 3a 32 MOHTaXy ypehaja u ckionosa,

* Bpcre nprkasa mozeina,

* M3pajia npTexa MEpPHO PEry/IaliHoHOT CUCTEMa,

* U3paza uprexa CHCTEMa ayTOMATCKOT YIIPAaBIbaHOL,

* 13B03 pTexa y TeKCT IpOLecop.

Kibyunu nojmoBu: cuM060i1u y 00/1aCTH eIeKTPOHUKE U ayTOMAaTHKe, OMbIoTeke
CHMGOJ’[B, MPOTOTHUIICKA I1JI0YA, CKJIIOITHA LPTEXK




Bohemwe Texnuuke
JIOKyMeHTaIluje

* ne(uHHULIE TI0jaM YIIpaBJbakbe IPOjeKTHMA,;

« HaBezie (hase M3pajie MPOjeKTa XPOHOJIOLIKHU;

* 00jacHHM 10jaM HIEJHOT pellekha;

* HaIPaBU UJIEJHO Pellerse 3a neQHHICcCaHe YCII0Be;

* KOpUTYje U/ICJHO pelIethe y MPOLEeCY HacTajama TEXHHYKOT
peluema;

* HalpaBH JieTa/baH U300p KOMIIOHEHTH MEPHO PeryIalMOHOr
cHCTeMa;

* cacTaBH ICHOBHUK KOMIIOHCHTH Ha OCHOBY KaTaJiora,

* HaIPaBU HPEPavyH 3a U3pajly CICKTPOHCKHX CKIOIOBA U
cHCTeMa;

* U3paad HYMEPHYKH 1I€0 TEXHUYIKE }:[OKyMCHTa]_IHjC;

* CacTaBH JICJIOBE TEXHUYKE JOKYMEHTALU]€ HA OCHOBY
TEXHUYKOI pelIemka;

* HampaBH aHAJIM3y U3BOAJEHUBOCTH PaJIoBa HA OCHOBY TCXHHUYKE
JIOKyMEHTaLHje;

 cacTaBH MOHYZY 3a U3BOhEmE pasoBa;

* U3BPLIM TEXHUYKH IPETIICA IIPOU3BOAA HAa OCHOBY CTaHapaa
KBAJIUTETa;

* HalmpaBy 3allMCHUK O U3BPIICHOM IPEIICAY,

* hopMHpa KOPHCHHYKO YITyTCTBO 33 H3pal)eHH eIEeKTPOHCKH
CKJIOI;

* HalpaBH CIIUCAK PE3E€PBHUX JCJIOBA U IJIaH PEAOBHOT
onpxaBama ypehaja;

* CacTaBU yCJIOBE BaXKCH>a TAPAHTHOT JIHCTA;

« [Ipojexar u ynpasibame MPOjeKToM,

» dase npojexra, HaJl0BE3NBAKE,

 TeXHOJOWKH TpoLec,

» OaHOC TIpojekara  onepanuja,

« [lojam uzejHOT pelena U Berosa HaMeHa,

* Pa3pajia uziejHOT pelierma paau JoOHjarba TEXHHIKOT Pelleha,

* M3paza miaHa TeXHUYKOT Pelleha Ha OCHOBY KOPHIOBaHOT HAEHOT PElIebha,

* I360p KOMIIOHEHTH MEPHO PEryIanuoHOT CHCTeMa u ypehaja,

* I{eHOBHMK KOMIIOHEHTH MEPHO PeryIalloHor cucteMa u ypehaja,

* IIpopauyH LieHe u3paje MEPHO PEerylIalioHOr CHCTEMA H CKIIOIOBa,

. Hpopaqu LEHE OIpKaBamkba MEPHO PETYIAIMOHOT CUCTEMA U CKJIOIIOBA,

* M3pajia npojeKTHe JOKYMEHTalllje Ha OCHOBY YCBOjEHOI' TEXHUUKOT Pellekha,

» CacTaBHH [JI0BH TEXHHYKE JOKYMEHTALlHje, OIHC TEXHUYKOT PEelIekha,

« [Ipenmep u mpeznpadyH, yKyIHa [IeHa,

* YcarnainaBame MpojeKTHE JOKyMEHTAIHje ca OCTAINM MPOjeKTHMA HA HCTOM CHCTEMY,

* Paspaja npojekra,

* AHanm3a M3BOAJBUBOCTH PaJIOBA HA OCHOBY MPOjEKTHE JOKyMEHTALH]je,

* dopMupame KOHAYHOT NpopavyHa IieHe,

» dopmuparse MoHy/Ie 3a u3Boherme pajoBa,

« [IpoBepa cTanmapaa KBanuTera,

* TeXHUYKH nperviest Mponu3BoJia,

* 3anuc npumenou,

* (I)OpMI/IpaH)C KOPHUCHHUYKOT YITYTCTBa I10 d)a3aMa (HOBC3I/IB&H}C W IPUKIBYUYCHE CUCTEMA,
YIYTCTBO 3a paji, 6e30€J0HOCHE MPEMOpyKe),

« [Inan penoBHOr OfipKaBarba, IMCTAa HHTEPBEHTHUX MPEriesa,

« [IpaBibeme cIMcKa pe3epBHHX JEI0Ba CKIIONOBA 1 ypehaja ,
* ['apaHTHH JIMCT, YCIIOBU BaXKemha.

Kibyunu mojMoBu: npeamep, npepadyH, H3BOMUBUBOCT PajioBa, MOHY/A 3a N3BOheme
pajioBa, TEXHUYKHU NPEriesl, KOPUCHUYKO YITyTCTBO

4. YIIYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha noueTky yueHHUKe yo3HATH ca HAYMHOM pean3alije HacTaBe, IHJbEBUMA KOje je MOTPEOHO OCTBAPUTHU U O4EKHBAaHUM KOMIIETCHIIMjaMa.

Takolhe 00jacHNTH Kako M KOjHM TeMIIOM he ce BPIIUTH OLCHUBAE 3HAA U BEIITHHA.

O06aunu HacTaBe: BexxOe (62 yaca)

MecTto peanu3anuje HacTaBe: BexOe ce peanusyjy y crenujain3oBaHOM KaOHHETY

Ionena na rpyne: Ozelberbe ce Ha BexOama jieu y TpH rpyre, 10 10 yuenuka. [Ipenopyka je 1a cBaku YIYCHUK UMa CBOj€ PAJHO MECTO Y
KaOWHETY.

ITpenopy4enu 6poj yacoBa o TemMama:

W3zpana texunuke qokymeHTamuje (36)

Boheme Texanuke qokymenramje (26)

VYueHuuMa 00jacHUTH IITA je TEXHUYKA JOKYMEHTalUja, Ie Ce CBe KOPUCTH Yy PeaHoM KUBOTY. [lokasatu mpumep ypaljeHe U cIoxeHe
TEeXHWYKe JoKyMeHTaruje. O0jacCHUTH KO CBE MOXKe J1a u3pahyje TEXHHUKY JOKYMEHTAIHjy U KOje MPOLEeIype je HEOIXOAHO CIOIITOBATH IIPHIIH-
KOM m3pajie. HampaBuTH OCBPT Ha MOfIely TEXHHYKE JOKYMEHTAIMje Ha OIIITY, HYMEPUUKY U rpaduuKy H 00jaCHUTH pEoCiIen U3pae.

VY Toky peanusauuje Teme M3paaa TexHuuke JOKYMEHTaLHUje ydeHHUIM Tpeba a pa3iuKyjy U Mopeje TeXHHU4Yy AOKyMEHTaluje 3a Mpou-
3Bolhaua, KopucHHKa U cepBucepa. IloTpebHO je na ce camiena 3Hayaj CTaHIapIu3alyje y U3paad TeXHUIKe JokyMeHTanuje. [loTpaxuTtu nenose
CTaHAap/a U3 00JacTH eNEKTPOTEXHHUKE, Oa3e cuMboia Koje ce KopHcTe U 00jaCHUTH 3aIlTO je MOTPEOHO MOIITOBATH MPOMHCE IPH U3PAAN TeX-
HHUYKe JOKyMeHTauuje yommTe. [loTpeOHO je na ydeHHIH yrno3Hajy (yHKIHOHaIHE MOIYNHOCTH anara 3a u3paay TeXHHUYKe HOKYMEHTalHje U
camocTaitHo u3paljyjy cBojy 6a3y cuMOoIia Kpo3 IporpaMCKH MaKeT KOjU KOpUCTe. 3a IPTame IeMa MOoTPeOHO je 1a ce 00yXBaTh U pajl ca mTaM-
naauM 1odama (KICAD).

Jlo xpaja TeMe MOTPeOHO je J1a YUSHUIM OBJaajy IPTAakeM MPOTOTUIICKHX IJI0Ya ca HalajambeM, CKIOMHUX LTPeka eNeKTPOHCKUX ypehaja
n ypebaje ca cucreMnma yrnpasipama.

VY Toky peanuzanuje TeMe Boljeme TeXHHUKe JOKYMeHTauMje yuyeHnke Tpeba YIo3HaTH ca I0jMOBUMA TEXHIYKH 3aXTEB, UACJHO pelICHkeE,
TEXHUYKO pelere. HaBecTn ydeHuKe 1a Ha OCHOBY TEXHHYKOT 3axTeBa (OpPMYJIHILY M HampaBe ujejHo peuieme. O6jacHuTH moTpede 3a Kopuro-
Barb€ HIEJHOT pellera paau Jo0Hjamka TEXHUUKOT penemna. Y YeHHIMMa 00jacCHUTH Kako ce u3paljyje mpeaMep U npenpadyH U ITa cBe 00yxBara.
JIeMOHCTpHpaTH KaKo ce KOPHCTE U IPETPaxKyjy KaTaJlo3d IPoM3Bohaya, Kako ce J0Ja3H JI0 MPaBor OJHOCA LEHA-KBAIUTET (M300p KOMIIOHEHTE
3a neduHucane yciose). [ToTpeGHO je HapaBUTH aHAIKM3Y PajioBa, GOpPMHUpATH IIEHY NPOjeKTa U CaCTaBUTH 3aXTEB 3a U3Boleme pagoBa. HaBectu
3HA4Yaj TEXHUIKOT Tperviesa IPOU3BOAA-IIPOTOTHIA U TTI0Ka3aTH Kako ce (opMHpa 3amuCHHUK npuMenon. OCIocoOUTH ydeHNKe J1a HalpaBe IUIaH
PEIOBHOT o/ip>kaBama ypelhaja, yIyTCTBO 3a cepBHCEpa M YIIyTCTBO 332 KOPUCHHKA.

Tpennaxe ce u3Boherme MpojeKTHe HACTaBe TOKOM ILIKOJCKe roruHe. HactaBy Mory m3Bomutu rpyne yuenuka (2-3). IIpernopyka Tema 3a
HPOjeKTHY HACTaBY:

— M3pajia TEXHUYKOT 3aXTeBa 3a eNEKTPOHCKH ypehaj 1mo xesbu (padyHap, CIHIIaIne, 3ByIHUK. ..),

— W3pana onuire JoKyMeHTaluje, npeaMepa 1 npeapadyHa U rpaguuke JOKyMEHTALHje 3a eIeKTPOHCKH ypehaj 1o skesby,

— W3pana ymyTcTBa 3a KOPHCHHUKE HA OCHOBY IIPOjeKTHE JTOKyMEHTaIHje.

TTOHOBUTH ca yYeHHUIMMA 3Haya] IPABHIIHOT OJUIarama U PeLMKINpamba eIeKTPOHCKOT OTIa/ia Kao 1 Jia Cy IIOpyKe 0 ToMe 00aBe3HH JIe0 KO-
PHCHHYKE JOKyMEHTALH]e.

IIpenopyke 3a peaju3anujy HacTaBe MpemMa AyaJaHOM Mojesly 00pa3oBamba

YKOIWKO ce HAacTaBa peajmsyje Kao yueme Kpo3 paj, IIKOoJIa U MMOCIOoAaBall AeTajbHO INIAaHUPajy U YTBphYjy MeCTO H HAaYMH peaju3anuje
HCXO0/1a, ¥ YHOCE X y IUIaH peajn3anuje yuema Kpo3 paj. [lnanupame ce BpIIHM HA TOAUIIHEM, MECEYHOM MJIM TEMaTCKOM U JTHEBHOM HHUBOY.
Opranu3oBaTy HacTaBy TaKO Jja YYEHHK Y MOTIIyHOCTH OyJe YHO3HAT ca OpraHHU3aIijoM paja mpenys3eha/cepBuca n na ce mpuapkaBa Mepa 3a-
IITHTE Ha PaJly ¥ Mepa 3alliTHTe OKoJIKnHe. HacTaBHUK — KOOPAMHATOP Yuera Kpo3 paJi MPOBepaBa Jia JIM je NOCI0JaBall H3BPILIHO IPOLEHY PH3HKa
Ha paJJHOM MeCTy Ha KOMe pajie yYCHULH U Jia JIK je U3BeO YBOAHY O0yKy y4eHHKa 0 0e30€IHOCTH U 3/paBiby Ha pany. UHCTpyKTOp BOIH €BH-
JAeHIHjy MPONMUCAHY YTOBOPOM U y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.



5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLLIEIbUBAILE YYEHUKA

®opmaTuBHO olLEHHBamkE, Kao Moziel npahema HanpenoBama yUCHHKA, Ce OJIBUja Ha CBAKOM 4acy M CBAaKa aKTUBHOCT je 100pa NpHIIUKA 3a
HPOLICHY HalpeoBatba U JaBambe noBparHe nHdopmaruje. ITocturuyha yuenuka je Moryhe BpeiHOBAaTH KpO3: aKTMBHOCTH Ha 4acy (Tj. IIpoLecy
yueHa); OCTaBJbaibe MNTaba W/HJIN JABae OAr0BOpPA y CKIIaay ca KOHTEKCTOM KOjH ce 00jalllbaBa; IIO3UTHBHOM OHOCY IIpeMa OIPEMH; U3paiu
3aj1aTaKa, UCTPAXXMBAYKHX MPOjeKaTa U CIL; NMPE3EHTOBabEe CaJp)Kaja; TeCTOBE NPAaKTUYHUX BEIITHHA, Npaheme MNOCTUIHYTOCTH MCXona, nmomoh
JPYTOBHMa U3 OfieJberba y LIMJbY CaBiajlaBarba IpajiiBa U Cl. YUCHHKE yIO3HATH 6aJroBpeMeHO O KPUTEPHjyMHUMa OLICHUBAba, TOCEOHO 0 HaYH-
HYy TECTHpamba NPAKTHYHHUX BEIITHHA U OLCHUBabY TPYIHOT pajia IPU U3paIy IpojeKara.

VYuenuke Tpeba ocrnocobspaBaTi U 0XpaOpHUBATH 1A NPOLEHYjy CONCTBEHH HAIPEJAK y OCTBapUBaky MCXO/a, KAa0 M HANpenaK ApYrux yde-
HUKa, Y3 OAroBapajyhy apryMmeHTarmujy.

Ha kpajy cBakor yaca wiy akTHBHOCTH HAalIPaBUTH KPATKy aHAIM3Y JOCAJalIber paja, 00aBe3HO MOXBAJIUTU YYSHHKA 33 OHO IITO j€ NMOCTHU-
rao 1 00pa3/IoKHUTH 1ITa MOXe U Tpeba Ja monpaBu u/unu ypaau. IIoTpeGHO je OCMHUCIIUTH BUILIE TUIIOBA PA3IMYUTHX AKTUBHOCTH Ca NPOTYKTUMA
Pa3INYUTOT HUBOA CIIOKEHOCTH U YTBPIUTH OUYEKHBAHE MCXOJE, a IIPeMa BIMa ¥ KPUTEpHjyMe BPEIHOBabA.

OuemwMBame yueHHKa ce OJBHja y ckiany ca I[IpaBHIHUKOM O oLekHBamy. [I0TpeOHO je, Ha MOYEeTKy IIKOJICKE FOANHE, YTBPIUTH KPUTEPH-
jyMe 3a onemuBame (y ckiaany ca [IpaBHIIHHKOM O OLEHHBaKY), IPBEHCTBEHO 32 CYMaTHBHO OLICHUBAKBE U Ca HBHUMa yNo3HaTH yueHuke. Cyma-
THBHO OLICHHBAKE CE MOXKE M3BPIINTH Ha OCHOBY IOJaTaKa MPUKYIJbEHUX (OPMATHBHUM OLICHUBAHEM, PE3yaTara/periema IpodIeMCKOT Wl
HPOjEKTHOT 3aJaTKa, YCMEHHUX MPOBEpa 3Hamba, TECTOBA 3Hamwa U cJ1. HaunH yTBphuBaba CyMaTHBHE OLIEHE YCKIAIUTH Ca MHIUBUIYAJIHHM OCOOHU-
HaMa y4eHHKa.

HakoH CBaKor IHKIJIyca Be)OU OPraHM30BaTH TECT MPAKTUYHUX BELITHHA.

ITpenopyke 3a onemuBame NPHJINKOM peajin3anuje HacTaBe NpeMa IyaJJHOM Mojie/1y 00pa3oBamba:

HacraBHuK — KoOpAMHATOp yuera Kpo3 paj] MMa jacHy, OTBOPEHY U OllaroBpeMeHy KOMYyHHKAIHjy ca HHCTPYKTOpUMA OJpel)eHux ox cTpaHe
HOCIIOaBIa y NOMIeAy IIaHUpaka HACTaBe, AKTHBHOCTH U UCXOJ1a, Kao U npahiea akTHBHOCTH YUCHHKA.

HacTaBHUK — KOOpIMHATOP yueHa KpPo3 paj U MHCTPYKTOP 3ajeHO YTBPYYjy Kputepujyme 3a GopMaTHBHO npahermhe yUeHHYKUX TOCTHIHY-
ha, BpIe onepannoHaIM3aIMjy UCX0/a U INIAHUPajy CYMaTHBHO OlemhHBamke. DOpMaTHBHO OLCHUBAKE j¢ OCHOBHU METOA IPOIEHE JOCTUTHYTHX
M OCTBapEHUX MCXOJIa 32 YYCHUKA KOjH YU KPO3 pajl.

HacraBHuUK, y capa/ilbu ca HHCTPYKTOPOM, CacTaBjba JIUCTY 3a BPEAHOBAE KOjy MOIYHhaBa HHCTPYKTOD.

HacraBHuK KoopanHaTOp y4ema Kpo3 pajg U UHCTPYKTOP, Ha TIOYETKY IIKOJICKE TOJMHE WM Ha MOYETKY TeMe/MOJyla YII03Hajy yUeHHUKe ca
KpUTEpHjyMUMa pOPMAaTHBHOT ¥ CyMaTHBHOT OLICH-HBAbA.

WHCTPYKTOP NPaTH AaKTHBHOCTH YYeHHKA KO/ NMOCJI0AaBLA, HA OCHOBY YTBPheHHX KpUTepujyMa u 0 ToMe G/1aroBpeMeHo 06aBerTa-
Ba HACTABHUKA — KOOPAMHATOPA y4erba Kpo3 paj.

HacTaBHMK KOOPAMHATOP Y4era Kpo3 pax ¢opMHupa CyMaTHBHY OLEHY 32 CBAKOT YYCHHKA HA OCHOBY YHAIIpe]] yTBP)EHUX KpUTEpHjymMa
My capa/Jbi ca HHCTPYKTOPOM, y3uMajyhu y 003up crieliuMYHOCTH peasii3aliyje HaCTaBHOT Mpolieca KOJ OCIOaBLa.

Ipenopydyje ce 1a y4eHHIH, KOju ce 00pa3yjy IpeMa JTyalHOM MOJEIy, BOjie THEBHUK MpaKce, Y 00JIHKy KOjU Ipernopydyje HaCTaBHUK —
KOOP/IMHATOP y4eHa KPO3 paj K HHCTPYKTOP @ y KOjU YHOCE OIMC U3BPLICHUX PaJioBa U CBOja 3amaxarma.

ToxespHO je ce na ce HakoH oapeljeHe IenuHe MM MOIyJa OpPraHu3yjy NMpoBepe CaBlIaJaHOCTH MPAKTUYHHUX BEIITHHA KOjuMa OW MpuCy-
CTBOBAJIM M HACTABHUK — KOOPAMHATOP YUeHa KPO3 Pag U HHCTPYKTOp. M300poM afieKBaTHUX M KOHKPETHHUX NMPAaKTHYHUX 3a]aTaka ce MepH HHBO
JOCTUTHYTOCTH IUTAHMPAHUX HCXO/Ia BELITHHA 32 H3a0paHn MOJLY/ WIIH LICJIHHY.

Hasus npeamera: YIIPABJbAIBE HHAYCTPUJCKUM CUCTEMHUMA
1. OCTBAPUBAIbA OBPA3OBHO-BACIIMTHOI PAJA — OBJIMIIA U TPAJAILE
1.1. IPEMA TIIVIAHY 1 TIPOTPAMY HACTABE ! YUEIHA!

HACTABA
PA3PE]] " YKYITHO
Teopujcka HacTaBa Bexoe INpakTiyHa HacTaBa Hacraga y 610ky
v 31 62 12 105
! VKOJIMKO Tporpam CajipXu caMo TpaKTHIHe 00/IHKe HACTABE
1.2. IPEMA IUIAHY U ITPOT'PAMY HACTABE U YUYEIbHA — JIVAJTHO OBPA3OBAILE?
HACTABA
PA3PE]] X Vueme kpo3 pan* YKYITHO
£
Teopujcka HacTaBa Bexoe Yueme Kpo3 paj (s v Gy,
v 31 62 12 105

2 VKOINKO Ce porpaM peannsyje y CKiiamy ca 3aKOHOM O JyalIHOM 00pa3oBarmby
* TTorpe6HO je aa IIKoia U TOCI0aBall ACTaJbHO MCTUIAHNUPAjy W yTBP/E MECTO M HAYHH Pealli3alije HCX0/Ia, U YHECY HX y IUIaH pealn3alije yuemba Kpo3 paj

Hamomena: y Tabenu je nmprka3zaH TOOUIIBH (OH YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEA:

— Viio3HaBame yUeHHKA ca CHCTEMUMa ayTOMATCKOT YIIpaBJbatba MPeICTaB/babeM y GopMu OJIOK [Hjarpama

— PasBujame crIocOOHOCTH yIeHHKA 32 MATEMAaTHIKO MOJIEITHPAHEe CHCTEMA ayTOMATCKOT yIIPaBIbarba

— OcnocobJsbaBambe yueHHKa Ja HallpaBe OIUC CHCTeMa yIpaBJbatba moMohy (yHKIuje npeHoca

— OcnocobsbaBame yUeHHKa 3a 0abup perynaropa oarosapajyhier tuma 3a mocMaTpaHy CHCTEM yIpaBbamba

— PasBujame criocoOHOCTH yuIeHHKa 3a Kopulherbe TOCTYHHIX ajara 38 MOJSINParhe HHAYCTPHjCKUX CHCTEMa ayTOMATCKOT YIIPaBJbarba
— Ocnoco6spaBake YUCHHKA 3a YIIPaBJbabe U AHjarHOCTHKY HHIYCTHPHjCKUM CHCTeMHUMa roMohy padyHapa



3. HABUBU TEMA, UCXOJAU YUEA, IPENIOPYYEHU CAJAPXKAJA U K/bYUYHHU TIOJMOBHU CAJIPKAJA

TEMA

nucxoam
TTo 3aBprueTKy TeMe ydeHuk he OuTH y cTamy ja:

NPENNOPYYEHHU CAJIP)KAJH / KIbYYHH TIOJMOBH CAJIP/KAJA

Perynartopn y cucreMumMa
ayTOMATCKOI YNIPAB/baha
(CAY)

* HaBeJIe [IPUMEP CUCTEMa U3 PEATHOT OKPYKEHa, IPero3Ha
YJa3HH CHCTHAJI, M3J1a3HH CUTHAJ M YTULA] OKOJIMHE Ha
CHCTEM;

« o6jacHu moTpeOdy 3a mpaheme 1 perynamnujy cucreMa y
pEaTHOM BPEMEHY;

* pasnkyje Mogerne CAY Ha OCHOBY pasIM4UTHX KPUTEPHjyMa;

* OMUIIE MTOCTYIAK KOjJUM ce Joa3u 10 hopmupama (yHKumje
MPEHOCA CHCTEMa;

* IEMOHCTpPHPA H3pauyHaBatbe MATEMATHIKMX H3pa3a Ha
pauyHapy;

* KOpUCTH coTBEp 3a ONepalHje ca MaTpHIaMa;

* m3Bezie QyHKIMjy CHpernyTor 1 GyHKIHjy IIOBPATHOT HPEeHOCca
CHCTEMa;

* KOpUCTH cOPTBEp 3a pajl ca MOJNHOMIMA M BEKTOPHUMA;

« HaBezle opemehaje Koju 1o1a3e U3 CroJballibe CPEANHE 1
nopemehaje koju HacTajy 300T HeCaBPIIEHOCTH MEPHE ONpeMe
3a [MOCMATPaH! CHCTEM;

* neduHULIe 0jaM CTaOUIHOCTH CHCTEMa;

* 00jacHH MojaM YCTamEHOT CTamba CHCTEMA;

* KOPHCTH padyHap 3a peliaBame CUcTeMa anred0apeKux
jenHaunHa niomoly MaTpHIa;

* kpenpa rpaduk GyHKIHMje Ha padyHapy;

* oGjacHu yiory perynaropa y CAY;

* pa3BpcTa peryiaarope Ha OCHOBY Bpcre nejcra y CAY;

« Hajorpalyje 3aaTu cucteM H360pOM aJJEKBAaTHOT PEryaTopa.

* O0jekar ynpaBJbara-CUCTEM, YIIa3HHU CHTHAJI, H3JIa3HH CHTHAJI, YTULEj OKOJIHHE,

« ITorpeba 3a npahieme U peryanmjy y peagHoM BpEeMEHY,

« [Topemehaju koju 1on1a3e U3 oKonuHe, nopemehaju Koju HacTajy yciies HecaBpIICHOCTH
MEpHE orpeme,

» OcTBapeHa BPeIHOCT yIPaBJbaHe BEINUNHE, )KEJbEHA BEPEIHOCT yIPaBJbaHe
BEJIHYHHE,

* AnpokcHMaryja IPUINKOM MOJIEHpPaha CUCTEMA,

« IIpenaszuu npouecu y CAY, ycTasbeHo cTame,

» CucreM ca OTBOPEHOM U 3aTBOPCHOM HOBPATHOM CIIPETOM,

« Crarnuku 1 quHamMuaku Moes CAY,

* BpeMeHCKU KOHTHHYaJIHU U BpeMEHCKHU quckpetHu CAY,

¢ Ananoruu u aurutannu CAY,

 Craupronapau u HectaunoHapau CAY,

» CHcTeMH ca CKOHIIGHTPHCAHUM H PACIIO/Ie/beHHM NapaMeTpuma,

* ¥Box y oxnrosapajyhu copreepcku naker (Matlab uiu ci.)

» MoryhiHocTu nmporpama 3a paj ca u3pasiMa i CHMYJIAlijy, OCHOBHA CTPYKTypa U
HpUMEHa y ayTOMaTCKOM YIIpaBJbakby NPOLECHMa, H3padyHaBatbe BPEIHOCTH H3pa3a.

» OyHKIMja peHoca cucTeMa,

» DyHKIMja CIPErHY TOT MPEHOCa, (PyHKIHja MOBPaTHOT IpeHoCa,

* Onepanyje ca IOJIMHOMHMA Ha padyHapy,

« Onepanuje ca BEKTOpUMa Ha padyHapy,

» CTabHIIHOCT CHCTEMa MojaM M Ae(UHULIja,

* ledunuimja cTabUIHOT CTaba CHCTEMa,

* PenraBame cucrema MHeapHUX anrebapckux jeHa4MHA HA padyHapy, paj ca
MarpHiama,

* Kpenpame rpaduxa dpyHKIHje Ha padyHapy,

« [Tojam perymaropa (roHOCHIIALL OJUTYKE),

* Perynaropu ca aHaJOTHAM H371a30M, IPONOpIHOHanHy P, naTerpanau I,
smdepennujanau D, PID perynaropu.

Kiby4HH N0jMOBH: NPENIa3HH IPOLECH, YCTAILEHO CTambe, CHCTEMH Ca OTBOPEHOM H
3aTBOPCHOM IIOBPAaTHOM CIPEroM, CTATHYKH M AMHaMIYKH Moznead CAY, BpeMeHCKH
KOHTHHYAJIHH M BpeMeHCkH uckpeTHr CAY, ananorau u aurutanau CAY, ctanuoHapHu
u HectaunoHapau CAY

Cumynanuja u
moneupame CAY Ha

« 00OjacHH 1MojaM anmpOKCUMAIIHje CHCTEMa;

* KOPHUCTH aJlaTe 3a MOJICIIMPAhe CHCTEMa Ha padyHapy, 6JI0KoBe
W JIMHHjE;

* MOJIeIIaBa MapamMeTpe OGI0KOBA Y MOJIEIY 3a CHMYJALHjy;

* IIpaTH OJ(3MB CHCTEMa Kajia Ce Ha yJa3 I0Be/e MOBOPKa
MPABOYTAOHUX MMITYIICa;

* MoauduKyje mapamerpe 6I10K0Ba Mozena 3a npaheme
N3a0paHuX CHTHAIIA;

* hopmupa Mozien oTBopeHor cuctema y Simulink-y;

* PATH CUMYJIALMjy ¥ MPABUIHO TyMadH Pe3ylTare [ocMaTpaHe
CHMyJIAIHje;

* U3BPILUY NIOTPEOHE H3MEHE Y CUMYJIALHj1 pajiu 00Jbe
HMHTEpIpeTaluje pe3ynTara;

* AmpokcuManuja cucTeMa paau MOASIMpamka U CUMYIaLuje,
« ITporpamu 3a CHMYJIaIHjy Ha padyHapy,

« IlokpeTame mporpama, MojeNaBambe pagHor mpo3opa,

» OTBapame HOBOT MPOjeKTa,

* biiokoBwu n iHHje,

« Kiace 6mokoBa,

« Crnarame 1 II0Be3UBambe OJI0KOBa,

« Komnmpame 1 ybaumsame 6JI0KOBa,

« Jlunuje 3a noBe3uBame OIOKOBA, AEJbEHE CUTHAIA,

« [onenraBame mapamerapa OJIOKOBa,

« IlonenaBame apamerapa CHCTEMa IIpe CUMyJIaluje,

« IIpo3op 3a mocMaTpame CUMyIalHje, IOCIIaBabe H3BPIIHOL IPO30pa,
« Kopumntheme anara u3 6ubiamoreka nporpama,

CHUMYyIALH]y.

patynapy * HAIPaBH CHMYJIAIIN]jy EJIEKTHYHOT KOJIa Ca ITACHBHUM H « [Tamheme MozielIa 1 IOKPETamhe jeIHOCTaBHE CUMyIIalje, npahere, HHTepIpeTanyja
AKTUBHUM KOMIIOHCHTaMa, pesyirara,
* IOCTAaBH PETYNATOP Y CHCTEM KOjU C& CUMYIHpa 1 00jacHH * Momudukanuja 6110koBa, H3MEHa TapameTapa,
YTHIaj HA CHCTEM. » AHanunsa pesyinrara cuMysanpmje,
* OzphuBame o31Ba CHCTEMa Ha OBOPKY ITPABOYyTraOHUX UMITyJICA
» Cumynamwja R koma
» Cumynanmja peasor RL
« Cumynanuja pegaor RC kona
» Cumynanuja nporeca Oe3 ynpasibarba M €a pa3InIuTHM THIIOBHMA YIIPaBIbamkba
KibyuHu nojMoBH: MOIeIMpame U CUMYyIalija
* Haniie GyHKIHjy npeHoca 3a 3agatu CAY; « biiok nujarpam 3a cumyrnaiujy 6e3 ynpasbarmba,
« cumynupa pax CAY ca perynaropuma Ha padyHapy; « biok aujarpam 3a CUMyIaIMjy ca pa3InYUTHM THIIOBHMA PErylaTopa,
* TyMauM pe3yiraTe CUMyIalje 1 mojenapa 6;10kose y Mozeny; | * CuMyrnarja MeXaHHIKOT CHCTEMa ¢a KIIUIIOM H OLIPYTOM — OIIUC CHCTEMa M
* cumynupa pan CAY ca cperoM MeXaHW4KOr U eJIeKTPUYHOT NI0BE3UBAbEe MEXaHUYKOT U €JIEKTPUYHOT JeNa,
JA€1a, TPAHCIATOPHOT MEXaHWUYKOT CUCTEMA, TPAHCIIaTOPHO- * CnMynaqua paja €ICKTPUYHUX KOJIa Ca aKTUBHUM U ITACUBHUM CJIICMECHTHUMA,
POTAIMOHOT CHCTEMa, eIIeKTPUYHOT CUCTeMa, XuapaymiaHor | « CuMylaluja pajia TPaHCIaTOPHOI MEXaHUYKOT cucTeMa (IPUMeEp KpeTama
Monempate cUCTeMa; ' aymmoﬁnpa),
MHIyCTPHjCIcHX * HampaBH U300p peryaaropa 32 3aj1aTn CAY;, » CuMyinija pajia TpaHCIATOPHO-POTALHOHOT MEXaHHYKOT CHCcTeMa (TIpHMep
cHeTeMUMA ca * IIOPE/IH PE3yNITaTe CUMYJIAIMj€e 3a Pa3TMIHTE BPCTE umannue),' ) )
peryaanojom perynaropa. » Cumynamuja paja MOTOpA je/IHOCMEPHE CTpYje Ca HE3aBUCHOM noGngM (mocmarparu
3aBHCHOCT TIOJIOKaja pOTOpa O HAIlOHA pOTOpa aKo je HOﬁyﬂH& CTpyja KOHCTaHTHa),
» CuMyranmja pajia eIeKTpo-MeXaHUIKOI' CHCTeMa (PUMEp 3BHYHHKA),
* Moznenupame XuapayTHiHUX CHCTEeMa, pe3epBoap Koju ce myHu TeyHouthy u3
KOHCTAHTHOT 3alIpEMHUHCKOT IIPOTOKA U IPa3HU MPEKO BEHTUJIAa KOHCTAaHTHOI MJla3a U
CIINYHH.
Kibyunu mojmoBu: 610K JiHjarpam 3a CHMyJIaLujy
* MOJEIHPA EICKTPHYHE CHCTEME Y HEKOM OJf IIporpama 3a Axo ce HacTaBa y OIIOKY peanusyje y MIKOJIH YYCHUIHU paje BexOe Ha padyHapy (Bpiie
CHMYJIaLHjy; cumyanmjy MemoButux CAY),
Hacrasa y 610Ky * MOJIEJIMPA MEIIOBHTE CUCTEME y HEKOM Of IPorpama 3a TIpenopyka je na yueHHIHM HoceTe KOMIaHujy e e H3BpIUTH HACHTHOUKALH]Y

CHUCTCMa (HOerTHa TpakKa, [u3ajauna, makoBame B.Mﬁaﬂa)](e‘..) TIPETIO3HATH yJia3, u3Jjas,
BEJIMYMHY KOja Ce PEryiuliiie, Crosballibe nopemehaje, peryamujy koja ce KOpHUCTH.




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nouetky Teme ydeHUKe YIIO3HATH ca HUJBEBUMA U HCXOIMMa, TJIAHOM Pajia ¥ HAUMHUMA OLICHhHBamba.

Oo0muuu HacTaBe: Teoprjcka HacTasa (31 vaca), maboparopujcke BexOe (62 gaca), HactaBa y 010Ky (12 gaca)

MecTo peanu3anuje HacTaBe: BexxOe ce peanusyjy y CHelijaln30BaHOM KaOUHETY

Ionena na rpyne: Onesbeme ce Ha BexOaMma Jieiu y Tpu rpyne, 1o 10 yuennka. [Ipernopyka je 1a cBaku y4eHUK MMa CBOje paJHO MECTO y
KaOWHETY.

ITpenopy4enu 6poj yacoBa o TeMama:

Omnuc cucteMa ayToMarckor ynpasibama (CAY) u Haunau perynanuje (30)

Cumynanuja u mopenupame CAY Ha pauyHapy (24)

Mogenupame HHAYCTPUjCKHUX cUCTeMHuMa ca perynarojoM (39)

JlaGoparopujcke BexOe ce n3Boze y kabMHeTHMa 3a ayTOMaTHKY M padyHApCTBO. 3a pealin3allijy NCX0Aa Iie ce KOPHCTEe MaTeMaTHiK1 MoJie-
T TIpeIaXke ce mporpaMcku nmaket Matlab. 3a cumymamuje kopuctutu Simulink kao mogarak Matlab-a nnu ciimane. HactaBa y Grmoky ce peanu-
3yje y KaOMHeTHMa 3a PauyyHapCTBO Yy IIKOJIM MM BaH LIKOJIE Y capa/itbi Ca COLUjaIHUM NapTHEpUMa. YYeHHIIMMa 00jaCHUTH caJpikaj CBaKe TeMe
Kpo3 IpuMepe 13 npakce. VHcHCTHpaTH Ha Tpakery OJroBOpa 3allITO Ce Taj HACTABHU CaJp)kaj M3ydaBa M Iie ce npuMemyje. Teme Gasuparu Ha
BekOaMa y kKaOWHETy ca TeOPHjCKOM IPHIIPEMOM Koja MpeTXoAn BexkOn. HacTaBHUK y mpoliecy mpunpeMe HaCTaBHUX MaTepHjajia MOXe KOPUCTH-
T nuteparypy Tuna: [Ipupyunuk 3a pan y Simulink-y wim ci.. [Ipupyunuim 3a u3Boh)eme BexxOu y Simulink-y u ci1. ToCTynHU Cy Ha HHTEPHETY
(Ipenopy4eHo eNeKTPOTEXHNIKH, TEXHUUKH, eIEKTPOHCKH, TEXHOJIOMIKH (haKyITETH WIN BUCOKE CTPYKOBHE IIIKOJIE) U MOTY IIOCIY)KUTH Y IIpOIie-
Cy TIpUIpeMa MaTepujaja 3a Bexoe.

ITpunkoM cacTaBibama IUIaHa J1a00PAaTOPH]CKUX BEXOM Mpejutaxe ce 1a BexxOa Oy/e LellHa Koja ce U3BOJM TOKOM JIBa yaca. BexOe koje cy
npeuIokeHe y oKBHpY Teme CHMyIalija HHIYCTPHjCKUX CHCTEMa Cca PeTyJalijoM H3BOJUTH KPO3 HEKOJIHMKO M3/IEJbEHHX LeIHHA.

IIpenior 3a usBoheme BexkOu:

— Kopumihemwe oarosapajyher copraepckor nakera (Matlab unu ci1.) 3a n3padyHaBame BpeJHOCTH U3pasa,

— Omneparnyje ca MaTprIiaMa, BEKTOpIMa M IIOJIMHOMKMA Y oxiroBapajyhem codreepckom nakery (Matlab wim cit.),

— Kopumheme mporpama 3a cuMmysanyjy, moJemaBamke pagHor OKpyKemba,

— INonernaBame Mozera, U3MEHa apaMeTapa, IOACIIaBakEe H3BPIIHOT IPO30pa,

— OppehuBame (yHKIHMje IPeHOCca eIeKTPHYHOT KoJla peJHE Be3e OTIOPHHUKA U KOHIEH3aTopa,

— OnpehuBame QyHKIHjE IPEHOCA SISKTPUIHOT KOJla apalielIHe Be3e OTIOPHUKA U KOHICH3aTOopa,

— OppehuBame GyHKuHMje npeHoca enexkrpuyHor kona RLC Bese,

— OnpehuBame QyHKIMje TpeHOCa MOTOpA jeTHOCMEpHE CTpyje ca He3aBUCHOM IOOYHOM (3aBHCHOCT IIOJIOXKaja poTopa Of HallOHa poTopa
aKo je moOyaHa cTpyja KOHCTaHTHA),

- HaﬂpaBHTI/I CI/IMyJ'IaLU/ljy MEXaHUYKOI' CUCTEMA Ca KJIUIIOM U OIIPYI'OM — OIIUC CUCTEMA U NOBE3UBALE MEXAHUYKOI U €JICKTPHUYHOT J€J1a,

— Monenuparu kpeTame ayromooma. CMaTpaty aa je yia3 cucTeMa chiia KojoM MoTop rokpehe ayToMoOmI, a M311a3 cCHCTeMa TIoMepaj ayTo-
Mo0OmuIa,

— Monenupaty TU3aiuily Kao NpUMep TPaHCIaTOPHO-POTALIMOHOT MEXaHUYKOT CHCTEMa,

— HanpaButy cuMysanujy eIeKTpHYHOT KOJIa ca aKTHUBHUM U TACHBHHM KOMIIOHEHTaMa,

— Mozenupary eIeKTpPOMEXaHNUKN CHCTEM-3BYYHUK. 3BYYHUK HallajaTd e€JICKTPUYHUM HAIOHCKUM M3BOPOM IIPEKO CTPYJHOT Kojia YHjH je
neo xuvanu kaneM. [Tox yTunajem eekTpoMarHeTHe cuiie MeMOpana ce momepa,

— Mopenupara XUApayIUdHN CUCTEM, pe3epBoap KOjH ce MyHH TedHoInhy M3 KOHCTAaHTHOT 3alPeMHUHCKOT MPOTOKA a BOJA UCTHUE IPEKO
BEHTHIIA.

ITpenopyke 3a peanu3alnujy HacTase MpemMa JyaJHOM Mo/esly 00pa3oBama

VKONHKO ce HacTaBa peajn3yje Kao y4erme Kpo3 pajl, IIKojia U IOCI0AaBall IeTalbHO IUIaHupajy W yTBPhYjy MeCTO M HAYMH peaju3anuje
HCX0/1a, M YHOCE MX y IIJIaH peajiu3anuje yuema Kpo3 paj. [Inanuparme ce BPIIH Ha TOAMIIHEM, MECEYHOM MIIM TEMAaTCKOM M JJHEBHOM HHBOY.
OpraHn30BaTH HACTaBy TaKO Ja YYCHUK Yy MOTIYHOCTH Oy/e YIO3HAT ca OpraHM3aiujoM panaa mpeayseha/cepruca u aa ce mpuapkaBa Mepa 3a-
IITHTE Ha PaJly ¥ Mepa 3aliTHTe OKoirHe. HacTaBHUK — KOOPAMHATOD Y4era Kpo3 paj| IPOBEepaBa Jia JIi je HOCI0JaBall H3BPILHO IIPOLEHY PH3HKA
Ha paJHOM MECTy Ha KOME pajie YYCHHIHU U Ja JIH je U3BEeO YBOAHY OOyKy yueHHKa 0 0€30€IHOCTHU U 37paBiby Ha paay. UHCTpYKTOp BOAM €BHU-
JAeHIMjy MPONMUCAHY YTOBOPOM U y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

[Ipenopy4eHe akTUBHOCTH y4eHa KpPo3 paJi ce MOTY IPIIIaroJUTH MOryhHOCTHMA M OpraHU3alij! IIpolieca paja KoJ II0CI0[aBIa, y3 yCIIoB
Jla IPOIMCAHHN UCXOIU MOpajy OUTH JOCTUTHYTH.

HacraBa y 610Ky ce peanusuje Kao yuerwe Kpo3 pajl, y TOKy IIKOJICKE FOJMHEe WU NPeA Kpaj Apyror noiyroaumira. [lnan peanusamnuje Hacra-
Be y OJIOKY 3ajenHo, n3pal)yjy mociozasall U IIKOJa, IpeMa COIICTBEHHM HoTpebaMa 1 MoryhHocTHMa. Y OKBHpY HacTaBe y OJIOKY, Kpo3 U3pary
paaHMX 3aJaTaKa U3BPLINTH NPOBEPY OCTBAPEHOCTH HCXO/a, U Ha Taj HAYMH OMOTYHHTH y4eHHIIMMA JOCTH3akhe INIAHUPAHUX MCXO/A y CIy4ajy Jia
TO HHCY MOIJIU J]a OCTBAape TOKOM IIIKOJICKE TO/INHE.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

DopMaTUBHO OLIEH-HUBaKkE, Ka0 Mozel Mpahiema HalpeIoBamka YUCHHKA, ce€ OJBHja HAa CBAKOM Yacy M CBaka aKTUBHOCT je 100pa Mmprinka 3a
IPOLICHY HalpeoBama U JaBame nosparHe nHpopmanuje. [locturayha yuenunka je Mmoryhe BpeqHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. mporecy
yuema); IOCTaBJbalhe MUTarba W/WIH JaBarke OJTOBOPa Y CKIIaay ca KOHTEKCTOM KOjH ce 00jallmaBa; II03UTHBHOM OJJHOCY IpeMa OIIPEMH; U3paii
3a/1aTaka, UCTPAXKMUBAYKHMX TIPOjeKaTa U CJ.; MPE3CHTOBAE CaJpiKaja; TeCTOBE NMPAKTHYHHX BELITHHA, Mpaheme MOCTHIHYTOCTH MCX0Aa, HoMoh
JPYTOBHMa U3 OZIeJbeHba y LIUJbY CaBiaaBarba IPajiuBa U Cll. YUCHHUKE yNO3HATU 0aaroBpeMeHO O KPUTEPHjyMHUMa OLeHhUBAba, IOCEOHO O HAYU-
Hy TECTHpamba MPAKTHIHUX BEIITHHA.

Vuenuke Tpeda ocrnocobspaBaTH U 0XpaOpHBATH Ja MPOLCHYjY CONCTBEHH HAIPEaK y OCTBapHBakby UCXO/A, K0 M HAIPENaK APYTuX yde-
HHKa, y3 OAroBapajyhy apryMeHranujy.

Ha xpajy cBaxor 4aca win akTHBHOCTH HAIIPaBUTH KPATKy aHAIM3Y JNOCAJAlIbET pajsa, 00aBe3HO IIOXBAIUTH YIEHHUKA 3a OHO IITO je IOCTH-
rao 1 00pa3IOKUTHU IITa MOXKE U Tpeba 1a monpasu u/mwin ypaad. [1oTpeGHO je OCMUCIUTH BHIIE THIIOBA PA3THIUTHX aKTUBHOCTH Ca MPOTYKTUMA
Pa3IMYUTOT HUBOA CIIOKEHOCTU U YTBPIUTH OYEKUBAHE UCXOZE, a IPEeMa HhUMa H KPUTEPUjyMe BpPeIHOBAbA.

OuemrBame yUeHHKa ce ofiBHja y ckiany ca [IpaBuiaHuKOM 0 ouemuBamy. [loTpebHO je, Ha MOYeTKy IIKOJICKE TOANHE, YTBPIUTH KPUTEPH-
jyMme 3a onemuBame (y ckiaany ca [IpaBHIHHKOM O OLCHHBakbY), IPBEHCTBEHO 32 CYMAaTHBHO OLICH-MBAIE U Ca HHMa yNo3HaTH yueHuke. Cyma-
THUBHO OLICHUBAE CE MOXKE M3BPILIMTH Ha OCHOBY IOJaTaka NMPHUKYIUbEHUX (OPMATHBHHM OLICHHBAKbEM, pe3yiTara/perema IpooIeMCKor WK



HPOjEKTHOT 3a]]aTKa, YCMEHHUX MPOBEpa 3Hamba, TECTOBA 3Hamwa U cJ1. HaunH yTBphuBatba CyMaTHBHE OLIEHE YCKJIAIUTH Ca MHIUBUIYAIHHM OCOOHU-
HaMa y4eHHUKa. HakoH cBakor IUKITyca B&KOU OPraHN30BaTH TECT MPAKTHYHUX BEIITHHA.

IIpenopyke 32 olelHBAMK-€ IPUIMKOM peajin3alje HacTaBe MpeMa JAyajJlHOM Mojiely 00pa3oBamba:

HacTaBHUK — KOOPAMHATOD yuera KPo3 paj UMa jacHY, OTBOPEHY M OJ1aroBpeMeHy KOMYHHKALHjy ca HHCTPYKTOpHMa OApeleHuX oz cTpaHe
MOCJIOAABIIA Y MOIIeNy IUIaHUpaha HaCTaBe, aKTHBHOCTH M UCXO0/1a, Kao ¥ npahema akTUBHOCTH yYEHUKA.

HacTaBHUK — KOOPJMHATOP y4erha KpOo3 paJl U HHCTPYKTOp 3ajeqHO yTBphYjy KpuTepujyme 3a popMaTtiuBHO npahiere y4eHHYKUX TOCTUTHY-
ha, Bplue onepanoHaIN3alKjy HCX04a U IIaHUPAjy CyMaTHBHO OLieHBambe. POPMATHBHO OLCHHBAE j€ OCHOBHU METOJ] POLIEHE IOCTUTHY THX
U OCTBapEeHUX MCXOJa 32 YUCHUKA KOjH Y4H KpPO3 pas.

HacTaBHUK, y capa/Ji¥ ca HHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacTaBHUK KOOPIMHATOD y4eHa Kpo3 Paj U MHCTPYKTOP, HA IIOYETKY IIKOJICKE FOAMHE MM Ha IOYETKY TeMe/MOJy/a YIO3Hajy YUCHHKE ca
KpHUTEpHjyMIMa ()OPMATHBHOT ¥ CyMaTHBHOT OLICH-HBAbA.

VIHCTPYKTOP NpaTH aKTHBHOCTH Y4EeHHKA KO/ MOCJI01aB1a, HA OCHOBY YTBpl)eHUX KpUTEpHjyMa 1 0 TOMe G1aroBpeMeHo ofaBelnTa-
Ba HACTABHMKA — KOOPAMHATOPA yuerma KPo3 pal.

HacTtaBHHK KOOpPAMHATOP y4ema Kpo3 pax ¢popMupa cyMaTHBHY OIleHY 3a CBAKOI' y4EHHKA HAa OCHOBY yHampel yTBpheHHX Kpurepujyma
Uy capalibl ca HHCTPYKTOPOM, y3uMajyhu y 003up crnenn(puaHOCTH pean3anije HaCTaBHOT Mpolieca KOJl IOCIOIaBIIa.

Ipenopyuyje ce 1a yueHHIH, KOju ce 00pa3yjy IpeMa IyalHOM MOJAEINY, BOJe THEBHUK MpaKce, Y 00JIHKY KOjU IPernopydyje HaCTaBHHUK —
KOOPJHMHATOP Y4erha KPOo3 Paj M HHCTPYKTOP a Y KOjU YHOCE OIMC M3BPIICHHUX PajoBa M CBOja 3alaKama.

IloxespHO je ce ma ce HaKOH ofpeleHe IenHe Wi MOIyJa OpraHu3yjy MpOBEpe CaBIAJaHOCTH MPAKTHYHHUX BELITHHA KOjuMa O mpucy-
CTBOBAJIM M HACTABHUK — KOOP/IMHATOP yuUeHa KPO3 pag U HHCTPYKTOp. M300poM aileKBaTHUX M KOHKPETHHUX MPAaKTHYHUX 3a]aTaKka ce MepH HHBO
JOCTUTHYTOCTH IJIAHMPAHUX MCXO/Ia BELITHHA 32 H3a0paHni MOJLYJ UITH LICIUHY.

Has3zus npeamera: IPOI'PAMABUWJIHU JIOT'TMYKH KOHTPOJIEPU U SCADA CUCTEMUA
1. OCTBAPUBAIA OBPA3OBHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

1.1. IPEMA IIJIAHY U TIPOTPAMY HACTABE U YUEA!

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y Gnoky
v 62 18 80
! — Vkoiuko nporpam cafpiku caMo IpakTH4He 00IHNKe HACTaBe
1.2. IPEMA TIVIAHY U TIPOTPAMY HACTABE U YYEA — IYAJTHO OBPA3OBAIHE?
HACTABA
PA3PE/] . Vueme kpo3 par* YKYITHO
*
Teopujcka HacTaBa Bexoe VYueme Kpo3 paj e y ),
v 62 18 80

2VKOIIMKO C€ TIPOrpam peainsyje y CKiiajgy ca 3aKoHOM O JyalHOM 00pa3oBarby
* [ToTpe6HO je [a Ko U OCII0aBall JeTa/bHO HCIUTAHUPAjy U YTBP/E MECTO M HAYMH pealiu3alije HCX0/a, U yHeCy UX y IUIaH pealusalyje yuerma Kpo3 paj

Hamomena: y Tabenu je mpuka3aH roqummsy GoHI 4acoBa 3a CBaKK OONMK paja

2. IUJbEBU YUYEIbA:

— YcBajame OCHOBHHX 3HaHha O YIPaBIbakby, CHCTEMHMA M €JIEMEHTHMA CUCTEMa YIPaBIbakba

— YcBajame OCHOBHHX 3Hama O MPOIECy IPOU3BOIHE HENOCPEIHOM YIIpaBJbakby U HaJ[30py

— OcrnocobspaBame yueHHKa Jla CaMOCTAIHO 1T0Be3yje, Iporpammpa, poBeapasa, MoJelIaBa i yMpekaBa MporpaMadiiIHe JJOTHYKE KOHTPO-
nepe (PLC) u onepatopcke nanesne

— VYcBajame OCHOBHHX 3Hama O (yHKIMjama, eIeMEHTHMa U IIPOjeKTOBamby CHCTEMa 3a HaJ(30PHO YIPaBJbamkbe M aKBU3ULHUjy IOAaTaka
(SCADA cucrema)

— Ocnoco6JpaBatbe 3a u3pany jennocraBue SCADA amnkanuje

3. HABUBHU TEMA, UCXOJHU YUEA, IPEIIOPYYEHU CAJIP’KAJU U K/JbYUHHU ITIOJMOBHU CAJIPKAJA

HCXOIHU

TEMA
ITo 3aBpiueTky Teme yueHuk he 6uTH y cTamy aa:

MNPENNOPYYEHU CAJPXKAJA / K/bYUYHU ITOJMOBHU CAZIPKAJA

OcHoOBe ynpaB/baiba H
CHCTEMA YNPaB/batba

* Jie(UHHUIIE THIIOBE AyTOMATCKOT yIIPaBJbatba

. JI[CC’p]/IHl/lLLIB YJIa3HE U U3JIa3HU CUTHAJIC JAaTOI CUCTEMA
KOHTHHYAJIHOT YIIpaBJbama

* JeuHULIC Wb YIIPaBJbatba JAATor CHCTEMa KOHTHHYaJIHOT
YIIpaBJbama

* ONITHUIIE YJIOre €JIEMEHAaTa AaTor CHCTEMa KOHTHHYaJIHOT
YIIpaBJbamba

. JI[CC’p]/IHl/lLLIE THUIIOBE IPOLECa MPOU3BOAKBLE KA0 U OCHOBHE
(byHKIHje Hax3opa

« [Tojam yrnpaBsbama 1 ayToMaTu3aLuje

* Ormmira CTPYKTypa CHCTEMa YIpaBJbarba

. anMCpH CEH30pa M U3BPIIHUX €JIEMEHATa

* TUIIOBM ayTOMATCKOT yIpaB/batba.

« [IpuMepy CeKBEHIMjaIHOT yIpaBbabha

. KHaCl/lq)HKaL[Hja CHCTEMa KOHTHHYAJIHOT' YIIpaBJbamba

» Oniura CTpyKTypa CHCTeMa KOHTHHYAJIHOT yIIpaBJbamba
« [Ipumep cucTema ayToMaTcke perynaije

« [Ipumep cepoMexaHu3Ma

* [lojam 1 ynpaBibarbe MPOLIECOM IPOU3BOAILE

K/byunu nojMoBH: cHCTEMH YNIpaBJbarba




* OIHILIE JIOTHKY OHEPTUBHOI CHCTEMa JIOTHYKHX KOHTpoliepa 1 | * XapaBepcka opranmsanuja PLC

HAYMH OpraHM3alKje MTOJaTaka y MeMOPHUjI — HPOIIECHO yNa3HO-U3J1a3HU ypehaju
« xopucti Moxyie IMporpmubunaux Jlornukux Konrponepa — — CIIpe3ame yna3sHo-u3/1a3HuxX ypehaja
PLC u Bpun 1uxoBo MeljycoOHO NOBE3UBabE — xapaBepcka ctykrypa PLC
« moaudukyje u yuntansa nporpam PLC — TEKCTYaJIHU U TpadHIKH JUCIUIC)H
* HampaBH jeHOCTaBe nporpame 3a PLC Tporpamupame PLC je3uxom jecrBuuactux aujarpama (LADDER)
* OIHILIE ONEPaTOPCKe TEPMHHAJIE U TIaHEelIe U MoBe3yje HX ca — HPUHIMIT YCIIOB-aKIHja
PLC — Our Hapenoe
* KOPUCTH OIEPAl[MOHE TEPMUHAJIE U [TAHEIIE — IPOrpaMCKU CKEH HUKITYC
* onuie QyHIHUje aHAIOTHUX U JUTUTAIHUX YIIa3HUX U — caMoJpIKame
M3J1a3HUX MOZYJNA U MOBE3yje aHAJIOTHE U JUTHTAJIHE JaBaue — TajMep
M aKTyaTope — 6pojau
* Ha eJieMeHTapHOM HuBoy ympexu PLC u nepunniie — anapmu
CTPYKTypy HaJA30pPHO-YIIPABJbAYKOT CHCTEMA — apUTMETHYKE OIepIIije

— JIOTUYKE OIepanuje
— npeHomene nporpama Ha PLC
— HIPUMEpH U3 HHITYCTpHje
IIporpamaéuIHu JIOrHYKH e OnepauuoHy TEPMHHAJIU M NIAHETH
KxouTpoJepu (PLC) — andaHyMepHUUKH ONepaTOPCKH TEPMUHAIM
— rpa)MuKU ONEPaTOPCKH TaHEeIH
— IIPOrpaMHUpamke TEPMUHATA U JUCILUIC)a
* Komynukanuje
— ympexasate PLC
— HaJ30PHO YIPABIHAYKH CHCTEM
— MHyCTPHjCKE PadyHapCKe Mpexe
— MPEXKHHU IPOTOKOIH
— (hopMupame pauyHapcKe aluIhKanuje
— BPEMEHCKH JMjarpaM m3Bohema
— aIUIMKaLuje
* Uzpana mporpama 3a o0pagy amapma
* W3pana nmporpama 3a ynpapJbame ayTOMAaTCKUM TapaKHAM BpaTHMa
* M3pasa porpama 3a yrpasibarme cemadopoM y caobpahajy
* Uzpaza nmporpama 3a KOHTpOILy cemadopa 3a yrpaBibarbe TapKHHIOM — HMa
CIOOOTHNX MECTa/HeMa CII000IHNX MECTa

Kibyunu nojmosu: PLC

« onnure tnoe SCADA-e « [Tojam u dynkuuje SCADA-e (engl. Supervisory Control And Data Acquisition)

Cucrem 3a HAJI30pHO * neunmme ocHoHe dyHkimje SCADA-e * Tunosu SCADA-e

ynpaB/bame 1 * nedunmine u onuiie ocHoBHe enemente SCADA-e » Enementu SCADA-e
AKBU3UIHUjY NOJATAKA * u3paju jennocrasHy SCADA arutukarnujy « [IpojexroBame SCADA-e
(SCADA)
Kibyunu nojmosu: SCADA
* MojielTyje jesHocTaBaH cucteM ca PLC-om * W3pana nporpama 3a mymeme MpasHe KyTuje onpehernm 6pojeM KoMazia Iporu3Bosa ca
* Kpenpa Moziel jetHocTaBHor cucrema ca PLC-om MOKPETHE TPaKe
Hacrasa y 610Ky * KOH(UTypHILIe, TOBEKE U MPOTPaMUPa jeTHOCTaBaH CHCTeM ca | * M3paja jelHOCTaBHOT MPOjeKTa

PLC-om u HekonHko iepudepHux ypehaja
« mozienyje jenocraBan SCADA cucrem ca PLC-om

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha moueTky yueHHKe yIO3HATH ca MIJbEBHMA 1 MCXOIMMa HacTaBe / yuema, INTaHOM Pajia ¥ HauMHNMA OlelUBama. JIUCKyTyjeTe ca yaeHH-
[Ma O FBbHXOBHM HCKYCTBHMA Ha 3aj1aTe TeMe.

O06aunu HacTaBe:

YeTBpTH pa3pen: BexoOe (68 yacosa), HacTaBa y 610Ky (18 yacosa).

MecTo peaian3anmje HacTaBe: BexOe ce peannsyjy y crennjaan30BaHOM KaOWHETY, HacTaBa y ONOKY y CIELMjaM30BaHOM KaOMHETY WIIN
Ko7 ocroBapajyher mocjaonasia.

Ionesa na rpyne: Oznesbeme ce Ha BexxOaMa Jiein y TPH TpyIie.

IIpenopy4eHu 6poj 4acoBa Mo remama:

* OcHOBe yIpaBJbamka U CHCTEMa yIpaBibama (6)

* [Iporpamabuinau Jlornuxu Kontponepu (PLC) (46)

» CucreM 3a Ha/I30pHO yIpaBibamke U akBu3uIHjy noxaraka (SCADA) (10)

Ipwm m3panyu onepaTHBHUX IIAHOBA MOTPEOHO je NeduHHUCaTH AMHAMHKY pajia uMajyhu y Buay ja je ydeme, kKao U GopMHUpame CTaBoBa U
BPEAHOCTH, KOHTHHYHPAHU IIPOLEC U JIa je pe3yJITar je CBUX aKTHBHOCTH HAa YaCOBHUMaA PEaIM30BaHHUX PAa3IMYNTHM METOACKUM IPHCTYIIOM, KOPH-
mhemeM HHPOpPMaIHja U3 Pa3INIUTHX U3BOPa, IPe3eHTOBaHUM BehiM OpojeM peanHux MpuUMepa U y3 akTHBHO ydemhe ydeHHKa.

HacraBHe caapikaje je HEONXOIHO pealln30BaTH KpO3 CUMYJIANHjy IITO BUIIE CUTyalllja U3 peaTHOT KOHTEKCTa, KoprucTehu caBpeMeHe Ha-
CTaBHE METOJIE U cpeacTBa. Tpeba HacTojaTh 1a yUeHHIH Oyy OCIIOCOOJbEHH 3a: CaMOCTAIHO PElIaBambe MPOOJIEeMCKUX CHTYAIH]a; TPOHATAKEHe,
CHCTEMaTH30Bambe U KopHiheme HHPOpMaLija U3 Pa3InuUTHX U3BOpa (HIP. CTPYUYHE JMTEpaType, MHTEPHETA, YaCOINCa, yIIOSHHKA, KaTaora...);
BU3YEJIHO ONaXkame, mopeheme 1 yCrocTaBibame Be3a H3Mel)y pa3nmuuuTx canpikaja (HIp. MOBe3MBabe cajipikaja MpeaMeTa ca CBAKOJAHEBHUM HC-
KyCTBOM, CaJp)kKajiMa JpyrHX IpeaMeTa ! Jp.); TAMCKH paJi; CaMOIPOLIEHY COICTBEHOT 3Hama U HalpeqoBamka; MPe3eHTalljy CBOjUX pajgoBa H
TPYIHHUX TIpojeKaTa u euKacHy BU3yeNIHY, BepOalHy U IMMcaHy KOMYHHUKAIHjy y3, KaJa je To moTpeGHO 1 ogrosapajyhy aprymeHranujy.

TpuianKoM peanu3alyje HacTaBe KOPUCTHTH CBa JOCTYIIHA HACTABHA CPEJCTBA M MYITHUMEIHjAIIHE Mpe3eHTaluje, yyluBaTu y4yeHuke aa
KOPHCTE MHTEPHET U CTPYUHY JIUTEPaTypy, IPUMEHUBATH pajl y NapOBUMA U Pajl y MambHM IpyraMa, MOTHBUCATH yYEHHKE Ja CaMOCTaHO pela-
Bajy mpobieme kopuctehy HCTpaXKMBaYKK MPUCTYI HAyYHOM 00pa3oBamy, KOHTHHYHpaHO yiyhHBaTh yueHHKe Ha IpHMeHy HaydeHor y Oyayhem
HO3MBY ¥ CBAKOJHEBHOM YKHBOTY KPO3 IIpUMEpE U3 MpaKce, MOTUBHCATH YUCHHUKE J1a pajJie CaMOCTaIHE PaJOBe.

HactaBy o6aButi momohy Hekor o caBpemenux I[Iporpamaéuinux Jlormukux Kontponepa (PLC). Kopuctutn xommarnOuiHa pa3BojHA
OKpYKema.

Cge cazpxaje 1 TeMe npuiaroauty usadbpasom IIporpamadunaom Jloruukom KoHTponepy U pa3BOjHOM OKPYXKEHY.

Be:k0e opraHu3oBaTH Tako Ja ce OfeJberhe Aend Ha TpH rpyme. [lo moryhHOCTH, Y jeqHOM TepMUHY paAuTH jeIHY BekOy, a HajBUIIE TPH
BeXOE y jeTHOM IHKITyCY.



Ha nouetky cBake BexxOe yueHULIMA JaTH TEOPUjCKE OCHOBE HEOIIXOJHE 3a Pa3yMeBabe U U3BOhee BexOe.

Jenna BexxOa ce pasy 1Ba CriojeHa IIKOJICKA Yaca ¥ 3a TO BpeMe Tpeba Jja ce MOBEXY eIEMEHTH 110 IaToj IEeMH HIIX 110 IIEMH KOjy je yUeHHK
caM HalpTao, 0Apajie NOTPEOHH MPOPauyHH, HAMUIIE IPOrPaM U U3BPILIM IPOBEpa HCIPABHOCTH HAIIPABJLEHOI CUCTEMA.

ITpu u3paam BexxOM cBakM yueHHUK Tpeda a MMa MPAaKTUKYM WM PaJiHe JHUCTOBE.

V naGoparopuju Tpeba na Oyae JOBOJEHO paJHUX MECTa Ja 3a jeJHUM PaJHUM CTOJIOM Oymy HajBUILE 1BA YUCHHKA.

H3Bolheme BexxOM ycaracHTH ca TEOPHjCKOM HACTaBOM Tako Ja oAroBapajyhe BexOe ciene oqMax HakoH 00pajie TEOpHjCKOT TpaIuBa.

Ha kpajy cBakuX BexOU N3BPLIMTH IPOBEPY UCIYHEHOCTH 3a1aTKa.

Wucuctupary Ha O3HaBamky ¥ NPUMEHH Mepa 3allTHTe y J1ab0paToOpHjH M Ha OATOBOPHOM KopHIIhemhy pacloIoXKUBHX pecypca.

Ipensior 3a peaau3auujy Be:komu:

— Ilpumepu ceH30pa U U3BPIIHUX €IeMEeHara.

— IIpumep cuctema ayToMaTcke peryianuje i cepBOMeXaHu3Ma.

— ViipaBibare NPOIIECOM MPOU3BOIE.

— Xapnasepcka opranuzauuja PLC, yna3Ho-u3na3Hu ypehaju — HauuH cripesama yna3Ho-u3nasHux ypehaja PLC-a, Tekcryanuu u rpaduuku
JTUCTIJIC)U.

— IIporpamupame PLC-a jesukom nectBuuactux aujarpama (LADDER), mpuaIun ycios-akuuja, Out Hapende, IporpaMCcKH CKeH IUKITYC.

— WHcrananyja u ocHoBe KopHihema NporpaMcKor nakera 3a nporpamupawme PLC-a, pajiHa NoBpIIMHA, TOAEIIABAKkE OMNIMja cTadia Ipo-
jexra.

— Ocnouu enementd LADDER nmjarpama — mpuHIMIT yCIIOB — akiyja, ynaszHe jeqaooutne Hapenoe (HO, H3 — koHnTakTn), nsnasue jemnHo-
OuTHe HapenOe (aKTHBUpAbE, NEaKTUBUPAE U3I1a3a).

— Peanuzanuja nornukux dyskumja: ,,HE”, , 17, ,JIJIN”, peanu3zanuja noruukux ¢pynkuwmja: ,,HU”, ,,HUJIN”, ,,EKC UJTN”.

— Peanusaiuja caMozpikama, CaMopIKambe — IPHMEPH MTPAKTHYHE PHMEHE.

— Tajmepu, 6pojaun.

— Mepeme BpeMEHCKHX HHTEpBaa H3Ha/ olicera TajMepa u Opojame U3Haj oncera 6pojada.

— Tpakep — nmpouzBoama oapehenor 6poja ummysca oapelene nyxuHe Tpajama.

— W3pana nporpama 3a o0pany anapma

— W3pana nporpama 3a yrpasJbambe ayTOMaTCKHM IapaKHUM BpaTHMa

— M3panma mporpama 3a ynpasibame ceMagopoM y caodpahajy

— W3pana nporpama 3a KOHTpoITy cemadopa 3a ynpapbarbe MapKUHIOM — UMa CII000THUX MecTa/HeMa CII000IHIX MecTa

— Enementn SCADA-e, ocHOBHE IpHHIMIH TpojekToBamba SCADA-e.

— Uspana jeqnoctaBae SCADA annukanuje

ITpenopyke 3a peaiu3alujy HacTaBe MpemMa JyaJHOM Mo/esly 00pa3oBama

VKOJNHKO ce HacTaBa peajn3yje Kao y4erme Kpo3 pajl, IIKoJia U IOCI0AaBall IeTalbHO IUIaHUpajy W yTBPhYjy MeCTO M HAYMH peaju3anuje
HCX0/1a,  YHOCE MX y IJIaH peajiu3anuje yuema Kpo3 paja. [Inanupatme ce BPIIK Ha FOAUIIHEM, MECEYHOM MIIM TEMATCKOM H JTHCBHOM HHBOY.
OpraHu30BaTi HacTaBy TAaKO Ja YYCHHK Y MOTIIyHOCTH OyJe yHo3HaT ca OpraHu3alijoM pana mnpenyseha/cepsuca u na ce nmpuapikasa Mepa 3a-
IITHTE Ha PaJly ¥ Mepa 3alITHTe OKoJIrHe. HacTaBHUK — KOOPAMHATOP y4era Kpo3 paj] MpOBepasa Jia JIi je MOCI0JaBall H3BPILHO IPOLEHY PH3HKa
Ha PaJIHOM MECTy Ha KOMe pajie YYCHUIIU U JIa JIU je U3BeO YBOIHY O0yKy yueHHKa o 06e30eIHOCTH M 37paBiby Ha paxy. MHCTPYKTOp BOIH €BH-
JeHIMjy MPONMUCAHY YTOBOPOM U y JOTOBOPY Ca HACTABHUKOM — KOOPAWHATOPOM.

Ipenopy4eHe akTUBHOCTH YuYeHa Kpo3 paJi ¢ MOT'y IPHIAroquTH MOryhHOCTHMA M OpraHU3alijy poLieca pajia KoJ MOC/IOIaBLa, y3 yCIoB
J1a IPOIMCAHHN UCXOIU MOpajy OUTH JOCTUTHYTH.

Hacrasa y 610Ky ce peannsuje Kao y4erme Kpo3 pajl, y TOKY LIKOJICKe TOAMHE WM Pes Kpaj Apyror noxyroauiTa. [lnan peanusanuje Hacra-
Be y OJIOKY 3ajenHo, n3pal)yjy mociomasall U IMIKoja, IIpeMa COIICTBEHHM Hotpebama 1 MoryhiHocTHMa. YV OKBHpY HacTaBe y OJIOKY, KPO3 H3paiy
pajHMX 3a[aTaKa U3BPLINTH NPOBEPY OCTBAPEHOCTH MCXO/a, U Ha Taj HAYMH OMOTYHHTH y4eHHIIMMA JOCTH3akhe INIAHUPAHUX MCXOAA y CIy4ajy Jia
TO HHCY MOIJIU J]a OCTBAapEe TOKOM IIIKOJICKE TO/INHE.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

dopMaTUBHO OLICH-HUBaEk-E, Ka0 Mozel mpalhiema HalpeIoBamka YUCHHKA, cE OJBHja HAa CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa Mmprinka 3a
IPOLICHY HalpeioBama naaBame noBparie nHdopmanuje. [locturayha yuennka je moryhe BpeAHOBAaTH KpO3: aKTHBHOCTH Ha 4Yacy (Tj. Iporecy
yuema); NOCTaBJbamke MUTamha W/IIIH JaBamke OJTOBOPAy CKIATy ca KOHTEKCTOM KOjH ce 00janImasa; IO3UTHBHOM OHOCY IIpeMa ONpEeMH; U3pai
3a/1aTaka, UCTPAXKMUBAYKHX TIPOjeKaTa U CJ.; MPE3CHTOBAE CalpiKaja; TeCTOBE MPAKTHYHUX BELITHHA, Mpaheme MOCTUIHYTOCTH MCX0aa, HoMoh
JPYTOBHMA M3 OJIeJbCH-A Y LIUJbY CaBia/laBarba IPanuBa U CII.

VYuennke Tpeba ocroco0sbaBaTH U 0XpaOpPHUBATH J1a IMPOIEYjy CONCTBEHHU HANpPEIaK y OCTBapUBamby HUCXOMA, Ka0 M HANPelaK APYTHX yde-
HUKa, y3 OAroBapajyhy apryMmeHTammjy.

Ha kpajy cBaxor yaca win akTUBHOCTH HAIlIPAaBUTH KPATKy aHAIM3y JOCAJalIber pasa, 00aBe3HO MOXBAINTH YICHHUKA 33 OHO IITO je HOCTHU-
rao 1 00pa3IoKUTH IITa MOXKeE U Tpeda J1a onpaBy n/uiu ypaau. IIoTpeGHo je OCMHUCINTH BHIIIE THIIOBA PA3IHINTAX aKTUBHOCTH Ca IIPOYKTHMA
Pa3INYMTOT HUBOA CIIOKEHOCTH U YTBPIUTH OYEKHBAHE MCXOAE, a IIPeMa BHMa ¥ KPUTEPHjyMe BPEIHOBabA.

OuemrBame yUeHHKa ce 0OiBHja y ckiany ca [IpaBuiaHMKOM 0O ouemuBamy. [1oTpeOHO je, Ha MOYeTKY IIKOJICKE TOANHE, YTBPIUTH KPUTEPH-
jyMe 3a onemuBame (y ckiany ca [IpaBHITHUKOM O OIemHBamy), IIPBEHCTBEHO 33 CYMAaTHBHO OLCHUBAILE U ca HhHMa yHo3HaTH ydeHuke. Cyma-
THBHO OLICHHBAE CE MOXKE M3BPIINTH Ha OCHOBY IOJaTaka NMPUKYIJbEHUX (OPMATHBHUM OLICHHUBAHEM, Pe3yTara/peliema IpodIeMCKOr Wil
HPOjeKTHOT 3aJaTKa, YCMEHUX POBepa 3Hama, KOHTPOJIHUX U oMaliuX 3aj1aTaKa, TeCTOBA 3HAMA U CIL.

Haunn yTBphuBama cymMaTuBHE OIleHE YCKJIQAUTU ca HHAUBHIYAIHUM OCOOMHAMA yYCHHUKA.

TokoM Tpajama HacTaBe pealM30BaTH jelaH TEOPHjCKU TECT Y CBAKOM KJIACH(PHUKAIIIOHOM MEPUOAY M HAKOH CBAaKHX 4-5 BE:KOM OLIEHHUTH ca-
BJIQIaHOCT MPAaKTHYHUX BELITHHA.

IIpenopyke 3a onemuBame NPHINKOM peaju3anuje HACTaBe MPeMa JyaJTHOM MojeJy o0pa3oBama:

HacTaBHUK — KOOPAWHATOP YYera KPo3 paj UMa jacHY, OTBOPEHY M OlaroBpeMeHy KOMYHHKAlLHjy ca HHCTPYKTOpHMa OApEeHUX of cTpaHe
MOCJIOAABIA Y MOIVIeAy IUIaHUpaba HaCTaBe, aKTHBHOCTH M UCXO0/1a, Kao M npahema akTHBHOCTH yYSHUKA.

HacraBHuK — KOOpAMHATOp y4ema Kpo3 pajx U HHCTPYKTOP 3ajeqHo yTBphyjy Kputepujyme 3a ¢popMaTuBHO npaheme yUeHNIKUX IOCTUTHY-
ha, BplIe onepanMoHaIN3alHjy HCX0a U ITAHUPAjy CyMaTHBHO OlLiekHBamke. POPMATHBHO OLCHHBAE j€ OCHOBHU METO/] POLICHE JIOCTUTHYTHX
W OCTBapEeHUX MCXOJa 32 YUCHUKA KOjH Y4H KpPO3 pajl.

HacraBauk, y capaimi ca HHCTPYKTOPOM, CacTaBJba JINCTY 32 BPEAHOBAE KOjy HOIyHhaBa HHCTPYKTOP.



HacTaBHUK KOOPIMHATOD y4eHa Kpo3 paj U MHCTPYKTOP, HA IIOYETKY IIKOJICKE FOAMHE MM Ha IOYETKY TeMe/MOJy/Ia YIO3Hajy YUCHHKE ca
KpHUTEepHjyMIMa ()OPMATHBHOT ¥ CYMaTHBHOT OLICH-HBAbA.

WHCTPYKTOP NpaTH aKTHBHOCTH Y4E€HHKA KO/ MOCJI0aB1a, HA OCHOBY yTBpl)eHUX KpUTEpHjyMa 1 0 TOMe G1aroBpeMeHo odaBelnTa-
Ba HACTABHMKA — KOOPAMHATOPA yueHa KPo3 pal.

HacTtaBHMK KOOpPAMHATOP y4ema Kpo3 pax ¢popMupa cyMaTHBHY OIleHY 3a CBAKOT' y4EHHKA HAa OCHOBY yHampes yTBpheHHX Kpurepujyma
Uy capalibl ca HHCTPYKTOPOM, y3uMajyhu y 003up crnenn(puaHOCTH pean3alije HaCTaBHOT Mpolieca KO/l MOCIOIaBIIa.

Ipenopyuyje ce 1a y4eHHIH, KOju ce 00pa3yjy IpeMa IyalHOM MOJEINY, BOjC THEBHUK MpaKce, Y 00JIHKYy KOjU IPernopydyje HaCTaBHHUK —
KOOP/IMHATOP y4YeHa KPO3 pajl M HHCTPYKTOP a y KOjHU YHOCE OIMC U3BPLICHUX PaJioBa U CBOja 3aMaxarba.

IloxespHO je ce ma ce HaKOH ofpeheHe IenHe WM MOAyJa OpraHu3yjy MpOBEpe CaBIAJaHOCTH MPAaKTHYHHUX BEHITHHA KOjuMa O TpHUCy-
CTBOBAJIM M HACTABHUK — KOOP/IMHATOP YUeHa Kpo3 paj U HHCTPYKTOp. M300poM aileKBaTHUX M KOHKPETHHX MPAKTUYHHX 3a]aTaka ce MepU HUBO

JOCTUTHYTOCTH IJIaHUPAHUX UCXOJla BCUITHHA 3a I/I3a6paHI/I MOIYJ WU HEJIUHY.

Ha3us npeamera: IPEJY3ETHULITBO

1. OCTBAPUBAIBLE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIA U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKVYITHO

IIpakTuuHa HacTaBa Hacraga y 610Ky

v

62

62

2. INJbEBU YUEA:

— Pa3Bujame MOCIOBHUX U MPELY3eTHUYKUX 3HaHba, BEIITHHA, BPEAHOCTH, TOHAIIAKA U HAYMHA PAa3MHUIILIbaba;

— Ocnoco6spaBame 3a GopMyITHCcamkEe U IPOLICHY TIOCIOBHUX HJeja U U3pajly jeJHOCTABHOT MOCIOBHOT IIaHa Malie pupme;
— Yno3HaBame yueHHKa ca CTapTall eKOCHCTEMOM, BPCTaMa IPey3eTHUINTBA U HAYNHOM OTIIOYHIbatha I0CIOBamka

— Pa3Bujame BEIITHHA KOMYyHHKAIIH]€ ca OKPYKEHEM U MOACTUIIAbE TAMCKOT paja

— Pa3Bujame HaBUKa U yMENIHOCTH y KOpUIIhemy pa3HOBPCHUX M3BOpa 3HaBa

— [loxcTHiiame KPUTHYKOT pa3MUILIbarba U OIIEHE COIICTBEHOT pajia
— Pa3Bujame TMYHUX 1 Mpo(heCHOHATHUX CTaBOBA U MMHTEpeca 3a JaJbH MPOPEeCHOHAIHHU Pa3Boj

3. HABUB U TPAJAILE MOAYVYJIA

Tpajame Moxyna

Pen. 6p. HA3MB MOJVJIA T B
1. OCHOBE Npe1y3eTHUILITBA 30

2. IMocnoBuu nuan 32

4. HABUBH MOJAVIIA, UCXOAHU YUEIBA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUHHU ITIOJMOBHU CAJIPKAJA

MOZIYJI

ncxoam
ITo 3aBpuIeTKy Moayia yueHuk he 6utu y cramy na:

MIPENNOPYYEHHU CAAPKAJH / KJbYYHHU TIOJMOBH CAZIPKAJA

OcHoBe Npeay3eTHHIITBa

* 00jacHH 110jaM ¥ 3Ha4aj IPey3eTHUILITBA

* HaBe/Ie OCHOBHE KapaKTePUCTHKE [IPEIy3eTHHKA

* JI0BeJIC y Be3y M0jMOBE HHOBATHBHOCT, MPELY3UMIBHBOCT H
MPEJLy3eTHHUIITBO;

* YIOPEAH Pa3IMuuTe BPCTE MPELY3CTHUIITBA

* 00ajcHM 3Hayaj IPYIITBEHOT (COLMjaTHOT) MPEIy3eTHUILITBA

* 00jacHH yiory U 3Ha4aj HHPOPMAIIMOHO KOMYHHKAIIMOHHUX
texHonoruja (MKT) 3a caBpeMeHO MOCI0BambE

* 00jacHH 10jaM M KapaKTePHCTHKE JTUTUTATHOT
MPeJy3eTHUINTBA

* HICHTH(HKYjE IPUMEPE IPeAy3CTHHIITBA U3 JIOKAIHOT
OKpYKeHa U JiaTe 001acTi

* neUHMULIE [I0jaM CTapTall eKOCHCTEeMa

* PEJCTaBH PA3INUNTE HAYMHE OTIIOUHEHAHA TOCIA Y JOKAIHOj
3ajenuuny 1 Cpouju;

* uaeHTH(dUKyje mporpaMe KpeupaHe 3a craprarn OH3HHC Y
Cpbuju

* oGjacHu npaBHE (opMme MOCIOBHHX cybjekara y Cpouju

* IPUKaXKEe OCHOBHE KOPAKE 3@ PETHCTPALIH]y OCIOBHUX
cybjekara y Cpouju

* yropenu o0iuke HeuHAHCHjCKE U (PUHAHCH]CKE MOJPIIKE

« uaentuduxyje moryhe Haunne puHaHCHpaba HOCIOBHE HAE)E;

« [lojam 1 3Ha4aj mpeLy3eTHUINTBA;

* MOTHBH Npey3eTHHKA;

» OCHOBHE OJIpE/HHIIE TIPETY3eTHAIITRA

* Bpcre npenyseTHumTea

» Mndopmannono-komynnkanuone texxosnoruje (MKT) y nocnosamy

* IIpey3eTHUINTBO U JUTHTAIHO HOCIOBakhe

« [Ipodun 1 kapakTepUCTHKE yCHEIIHOT IIPey3eTHHUKA;

 OneHa npeay3eTHUHIKHUX MPEANCIO3UIHja

« Crapran eKocHcTeM

« [IpaBHu OKBUp 32 pa3BOj MpeLy3eTHUIITBA U cTapTan Ou3Huca y Cpouju
* MHCTHTYIMje M HHPPACTPYKTypa 3a MOAPIIKY TPey3eTHHIITBY H CTapTal OH3HUCY
* Perucrpauuja npuBpennux cybejkara y Cpouju

» OuHaHcHjcka 1 HehUHAHCHjCKA TTOAPILIKA PAa3BOjy MPELy3eTHHIITBA

« I3Bopu (puHAHCHpamba MOCIOBHE UJEje

KibyuHu nojMoBH cajpikaja: npeay3eTHUIITBO, IPEy3eTHHUK, GHHAHCHPAHE
MpeIy3eTHHKA, OCHUBAbE MPHBPEIHHUX Cy0jekaTa, cTapTan eKoCUCTEM




* IPMMEHH KpeaTHBHE TEXHUKE HPUIHMKOM H300pa 1OCIOBHE
uneje

* aHaM3Mpa caJpiKaj U 3Ha4aj OM3HMC TUTaHA;

* o6jacHHu 3HaYaj MIIAHMPamba JbYICKHX pecypca 3a norpede
OpraHu3aLuje;

* IPUKYTIH ¥ aHATH3UPa MHGOPMAIHje O TPKHIITY

* YIOpE/H IAHCE U NPETHE U3 OKPYKEHa, KA0 M NPEJHOCTH U
H3a30B€;

* OIMAIIC UHTECPHE U CKCTEPHE (baKTOpe TIPERY3CTHUIKOT
OKpYKeHa

* caCTaBM MAPKETUHT IUIAH 3a 0fabpaHy IOCIOBHY UIEjy

* cacTaBn (PMHAHCH]CKH IUTaH 32 01abpaHy MOCIOBHY HEjy

* o0jacHu OuilaHe cTama, GUIIAHC ycIiexa i TOK TOTOBHHE

* U3padyHa MPEeIOMHY Ta4Ky PeHTaOMIHOCTH Ha ofrosapajyhem
npuMepy;

* y4ecTByje y U3paau OU3HKC IUIaHa 3 AepUHKICAHY OCIOBHY

IocaoBHM MI1aH

* Tparame 3a [I0CIIOBHOM HJI€jOM- KaKo je Mpero3HaTu?;

* Bu3HKC MIaH- KaKO OLEHUTH [OCIOBHY Hiejy?

* CrpykTypa OH3HHC ILTIaHa

* Jby/ickH pecypeH y peau3aluju IOCIOBHIX HOLyXBaTa

 TpyxuiiHe MOryhHOCTH 3a peanu3alujy mociIoBHE Hieje

* UcTpaxuBame TPKULITA-IIPHKYIUbAbE M aHAIN3Upabe HHPOpMaLnja 0 KyIiuMa u
KOHKYPCHLIH]H;

* SWOT ananuza; PEST ananuza

* EnleMeHTH MapKeTHHT MHKCa

» OUHAHCH]CKH U3BEILITAjU: OHIIAHC CTamba, OUIIaHC ycrexa, GHIaHC TOKOBa TOTOBHHE

* [IpenoMHa TauKa peHTaOUIHOCTH

* M3paja 6M3HKC TIaHA 32 CONCTBEHY OM3HHUC UIEjY;

« [pesenTanuja nojeJMHAYHUX/TPYIIHUX OU3HKUC [UIAHOBA

K/byuHH MOjMOBH cajipzkaja: 1ocioBHa ujieja, ousnuc uneja, SWOT ananusa, PEST
aHaIlM3a, MAPKETHHT IUIaH, GUHAHCHjCKH TUIaH, OM3HUC IUIAH

H7iejy Kao €0 THMA U y3 NMOAPIIKY HACTaBHHKA MEHTOpA,
* CaMOCTAJIHO MJIM K20 JIe0 TUMa NPEe3eHTyje ON3HHC ILIaH

5. YIIYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nouetky Mofyna/remMe y4eHUKE YyHNO3HATH Ca [MJbEBHMMA U UCXOJUMa HACTABE, OHOCHO y4eHa, IUIAHOM paja U HAYMHUMA OLCHHBamba.
Hacraga ce peanusyje kpo3 BexOe U OfIeJberbe Ce JIeNIU Ha JBe rpyre. MecTo peanusaiyje Moxe OUTH KaOHHET 3a MPEy3eTHUIITBO WU YIYHOHH-
na. [Ipenopyka je 1a ce KOpHCTe METO/Ie Pajia MOIyT MHHY NpefaBamba, CUMYJIalnja, CTyA’ja ciiydaja, TucKycuja. JIpyru Moay/ TeMy peann3oBa-
TH KOP3 IIPOjEeKTHHHM PaJ] y4eHUKa. Y U3Jaramby KOPUCTUTH PE3eHTalH]je, IpUMepe, BUAEO 3aIUCe U CII.

[{wb npenMeTa Mpey3eTHUIITBO je J1a YIIO3HA YYEHHKE ca OCHOBHUM IIOjMOBYMA M BPCTaMa IPEly3eTHUIITBA, alli U Ja OJICTaKHEe Ipe/y-
3€THUYKHU IyX KOJ BbUX; Z1a UM oMOryhi Jia Iperno3Hajy BEelITHHE KOje OJUTHKY]y YCTICIIHOT Mpey3eTHHKA, [1a OTKPH]y MOTHBE HEroBe aKTHBHOCTH
U MHCTpyMeHTa oMohy Kojux ce Kpeupa u olemyje nocioBHa uieja. [IoTpeGHO je 1a yueHUIH pa3iuKyjy o0IacTH npeay3eTHUIITBA, Ka0 1 Mepe
MOJICTHUIIAja IIPETy3eTHUINTBA Y HAIIOj 3eMJbH. Pe3ynTar BHUXOBe HCTpaXKMBAaYKe U NIPOjeKTHE aKTHBHOCTH Tpeba 1a Oyae OM3HHUC IUIaH.

3a yBoheme yueHnka y TeMy HoTpeOHO je MPUMPEMHTH IITO BHIIIE PA3THYATHX MaTepHjajia a ’beroB n300p Tpeda MpUIIaroIuTH y3pacTy yue-
HMKa, BbUXOBHM MHTEPECOBAabHMA, CIEHU(DHUYHOCTH TeME U Mpe3Hamba. Marepujan Tpeba 1a MOTHBHIIE YYEHUKE Ja UCTPAXKY]y, Yaa3e y AUCKY-
cHjy, obpasnaxy cBoje craBose. LIuib je na ce moacTHde pago3HANOCT, apryMEHTOBAbEe, KPEaTHBHOCT, Pe(ICKCUBHOCT, HCTPAjHOCT, OATOBOPHOCT,
ayTOHOMHO MUIUJBCH:E, Capaamy, jeqHakocT Mel)y moaoBuma.

Bpoj yacosa o npenopyyeHNM caapkajuMa Huje yHarpesa AeHUHICAaH U HACTABHUK Tpeda Ja ra MpUilaroAn JUHAMUIY paja.

OcHoBe npegy3eTHUIITBA

3a yBoheme y TeMy HaCTaBHHUK MOXKE [la MIPUIIPEMH [IpUMeEpe YCTICIIHUX MPeIy3eTHHIKA, TIOKEJBHO je 1a Oyay Ha I00aTHOM H JIOKaJTHOM HH-
BOY, KOjH HIIyCTDYjy CHAry HHHULHjaTHBE U MPEIy3eTHHUIITBA K0 U JIa IOJCTAKHE YUYSHHUKE /I OITUIIY CBOj€ MPUMEP.

YueHnke HaBOAUTH Ja MICHTH(HKY]Y MOTHBE KOjU MOKpehy Ipery3eTHHUKe akTUBHOCTH. Y OKBHpPY OBE TeMe Kpo3 Urpy yiora moryhe je
OIMCaTH KapaKTepUCTHKE Koje Tpeba Jia moceayje yCrenaH npeay3eTHHK. Y CKiIaay ca MOryfiHOCTHMa OpraHM30BaTH MOCETE MPELy3eTHHKA U3
nokante 3ajequuie. CTyauje ciydaja MOry OMTH KOPUCTaH ajaT Jia y OKBUPY CBOje JENaTHOCTH, yueHHIH onabepy Hajoossu UKT anare 3a koH-
KpeTHe MOCJIOBHE HJeje ¥ apTyMEHTYjy CBOj H300p y OJHOCY Ha KPHTEPHjyMe Kao IITO Cy KBAIUTET, IEHa, €KOJIONIKA MOXOOHOCT U CJI. YUeHHKe
Tpeba YIyTHTH Aa ce HHGOPMHUIIY 0 MPEIHOCTHMA pa3Boja MPEAy3CTHUINTBA Y YCIOBIMa AUTHTaNn3anuje. [loceOHy maxmy MOCBETUTH CTapTarl
eKocucTeMy U MoryhHOCTHMa 3a pa3Boj M IIOCTHUIAj cTapTan Ou3HKca. MOTHBHCATH yUYEHHKE J1a Ipoyde mporpaMe 3a pa3Boj crapramn OusHuca y
JIOKaJIHO] 3ajemHuIy. Tpebano OM fa yUeHHIH caMH M3BpIIE HCTPaKUBambe Kopaka IPH PerucTpanuju npenyseha u nokymHeTaryje moTpedHe 3a
T0. Perucrpanuja npuBpeqHux cydjexara W MOAPINKA MPETy3€THUINTBY Kao MPEMOPYYHH CaapXkaju Cy MOTOAHU 32 pealu3alyjy MpOojeKTHE Ha-
craBe. JenHa rpyne yuyeHHKa MoXxe Ja oOpaljyje TeMy 3akoHCKe perynatiBe y QYHKIHUjH pa3Boja npenyseTHunrea y Cpouju, apyra rpyna Kopake
HpH peructanuju npexyseha, Tpeha rpyna HEONXoqHy JOKYMEHTAIH]y, YeTBpTa Ipya HHCTHTYIHje U HHPPACTPYKTYPY 3a MOAPIIKY ITPeTy3eTHH-
wtBy. Kibyune peun 3a npetpary Ha MaTepHeTy: AIIP, perucrpamnuja npuBpeaHux Apyirasa, LleHTap 3a mpeay3eTHUIITBO, 3aKOHCKA PEryJaTHBa.
VYueHUIM Kpo3 TUMOBE MOTY J]a HCTpa)ke U MPE3eHTYjy HaunMHe (PUHAHCHpama IOCIOBHE HIeje H PU3HKE KOje Mpely3eTHUK npey3uMa. KoHauHu
pesyiIrar npojekra Moke OUTH: Ipe3eHTanuja win GuiM. Ha nctu nHaunH je Moryhe yrmyTHTH yueHnKe 1a HCTpaXke ¥ IpHMepe COIHjaTHOT Ipey-
3eTHHIITBA JIOKAJTHO 1 100aHo. Teme koje ce 0Opal)yjy Kpo3 0Baj mpeaIMeT JONPHUHOCE pa3Bojy IEMOKPATCKUX KOMIIETEHIIMja M BaXKHO j€ J0aT-
HO IOZICTHULIATH HUXOB pa3Boj kopuctehu paznununte merone. Kao nonatau marepujanu Mory ce kopuctutu nmyonukanuje Casera EBpone kao mro
je PedepenTH OKBHpP KOMIIETCHITH]jA 32 AEMOKPATCKY KyATYpy Koje ydeHUIH Tpeba J1a pa3BHjajy Kako OM yUeCTBOBAIIN y KYJITYpH AEMOKpaTHje.

IlocnoBuu nian

Toxom ocTBapuBama oBe TeMe/ MOILyJla, yIEHHIH Tpeda, Kpo3 MPOjeKTHH 3a/1aTak, 1a CTEKHY jaCHHjY CIMKY O €KOHOMCKOM M (PMHAHCH]CKOM
(yHKUMOHKCamy npeny3eha, 1a pa3BHjajy CONCTBEHE MPely3eTHUYKE KallalUTeTe, CONUjalHe, OpraHu3anuoHe U JINAEPCKe BENITHHE.

[Ipunmrkom ogabupa enaTHOCTH U TOCIOBHE Hieje Moryhe je KOpHCTHTH ,,00yjy Hjeja“ 1 BoheHe OUCKycHje Aa ce yUYeHHIMMa ITo O To-
MOIJIO Y KpeaTHBHOM OCMHIIUbaBamy MOCIOBHUX HAeja U onabupy HajnoBosbHHje. [IpenopydnTn yueHHIMMa 1 TIOCJIOBHE UJieje TPaKe Y OKBUPY
CBOT ITOZIpyYja pajia aJli He MHCUCTUpaTH Ha ToMe. DOKyC CTaBUTH Ha WACHTU(HKANN]Y MTOCIOBHE UJeje Y AUTUTATHOM MOCIOBHOM OKPYXKEHY,
IITO MOJpa3yMeBa KopHIIlielke U MPUMEHY MHQOPMAIIMOHO KOMYHHKAIIMOHUX TEXHOJIOTHja Y CKOPO CBHM OOJACTHMa JbYACKOT )KHUBOTA, paja
JIeI0Bamba.

VYueHunu ce 1eie Ha Ipyle OKyIUbeHE OKO jeHe IOCIOBHE UJieje y KOjiMa 0CTajy 1o Kpaja. [pymne yueHHKa OKyIJbeHE OKO jeIHE MOCIOBHE
nzeje BpIlIe UCTPAKUBAKE TPJKHUILTA [0 yITyTCTBIMA HacTaBHHKA. CBaka Ipylna OCMUIIJbaBa CBOj MPOM3BOI MIIH yCIyTy, Tpyaehu ce na Oyay opu-
T'MHAJIHU, MTHOBaTUBHU M KpeaTHBHU. Ca [HJbeM MOCTH3amka OBUX 3aXTEBa, BAKHO je Ja yYSHHLH IpHUKyNe HHGOpMaLUje O CTHM WU CIMYHUM
NPOU3BOAMMA WM yCIyraMa Ha TPXKHINTY U YCIIOCTaBe KOMYHHKAIH]jy Ca OKPYXKEHheM Kako OM MCIHTaIN MOryhHOCT OCTBapHBama IOCIOBHOT
ycmexa. HeonmxomHo je y TOKy peanu3anuje oBe TeMe NpeaIoKUTH Haj00Jby KOMOMHALIN]Y HHCTPyMEHATa MapKEeTHHT MHUKCa 32 KOHKPETHY UJIE]Y.

ToxoMm peanuzanuje oBe TeMe HEOIXOIHO j€ Jla YUSHHULH ypaJie jeJHOCTaBaH OM3HMC IUIaH KOjHU NpaTH HUXOBY IOCIOBHY HAEjY, OCMHUCIIE
paznmuuTe 00JIMKe IPOMOBHCAaka U NIPOJaje CBOT IIPOM3BOA U OCTBAPY]Yy MHTEPAKIIH]jy ca IOCIOBHHM CEKTOPOM M IOTEHIMjaJIHUM KyInuMa. 3a
KOHKPETHY YYEHUUKY UE]y C€ palie jeAHOCTaBHU IIpUMEpH OMilaHca CTama, OuiIaHca ycrexa 1 yTBphyje ce puHaHCHjCKH pe3yaTar.

IocnoBHy nzejy MOTy NIpHjaBUTH Ha TAKMHUYEH-a y U3paay OM3HHUC IUIaHA KOja Ce CBAaKe TOJMHE OJp)KaBajy y OpraHn3aldjH Pa3InIuTHX pe-
JIEBAaHTHHX YCTAHOBA U OpTaHM3alHja. YKOJIUKO MOTyhHOCTH 103B0OJbaBajy MOCIOBHY HJIE]y je€ MOTyhe 1 IEeMOHCTPHUPATH Y OKPYKEHY.



6. YIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

HacraBHuk TpeGa KOHTHHYHPAHO Jia IIPAaTH HAMPE/IaK YUYCHHKA KOjH Ce OIIe/ia y HAYWHY Ha KOjH YYCHHIIM MapTHIHITHPA]Y, KaKo MPUKYIIbajy
HOJaTKe, KAKO apryMEHTY]y, €BaJIyHpajy, JOKYMEHTYjy. Y (hOpMaTHBHOM BPEAHOBAHbY HACTABHUK OM Tpedaso a MPOMOBHIIE OJIEJbEHCKU JIHjaIoT,
KOPHCTH MUTakba Ja Ou reHeprcao MmoaaTke U3 yYeHHYKHX Heja, alli U 1a TOMOTHE Pa3Boj H/eja, Jaje yueHUIMMa noBparHe nudopmanuje, a no-
BpaTtHe uH(popManuje NooujeHe 0] YUCHHKA KOPUCTH Jia MPIJIArO/U MOAyYaBamke, 0Xpadpyje YUCHUKE Jia OLCHhY]y KBAIUTET CBOT pajia UTH.

3a CyMaTHBHO OLICH-HBAKkE Pa3yMeBama U BELITHHA HAyYHOT HCTPAXKUBaa yYCHHIM OM TpeOasio a peliaBajy 3aJaTke KOjU calpike HeKe
acIeKTe UCTPaXKMBAYKOT pajia, Ja CajpXe HOBUHE TAKO Jla YUCHHUIM MOTY J]a IPUMEHE CTEYCHa 3Hama M BELITHHE, a HE caMo Jia ce NpUCeTe UH-
(opmanmja 1 mporeaypa Koje Cy 3armaMTHIIH, a CajpXKe 3aXTeBe 3a MpeaBul)ameM, ITaHnpameM, Pealn3allijoM HEKOT HCTPaKHBamka i HHTEpIIpe-
TallMjOM 33/IaTHX I0JaTaKa.

VY BpenHOBakby HayUCHOT KOPHCTE CE Pa3iIM4YUTH HHCTPYMEHTH, a M300p 3aBHCH OZl BPCTE aKTUBHOCTH Koja ce BpeaHyje. Ha MuTepHery, ko-
punihiemeM KJbYYHUX peUM outcome assessment (testing, forms, descriptiv/numerical), Mory ce Hahu pa3mTMUUTH HHCTPYMEHTH 32 OICHUBAKE U
npaheme.

VY npouecy onemHBamba 100po je KOPUCTUTH MOpTQhoaro (30upKa JOKyMEHaTa M €BHJICHLHMja O IPOLECy U NMPOJAYKTHMA pajia YUYCHHUKa, Y3
KOMEHTape ¥ Iperopyke) Kao U3BOp MojaTaka U NoKasaresba 0 HalpeJoBaby YICHHKA.

[IpunmkoMm cBakor BpeAHOBama MOCTUTHYha MoTpeOHO je YISHUKY JaTH MOBPaTHY HHPOPMAIH]y Koja ITOMake Ja pasyMe TPemKe U Mo00Jb-
I1a CBOj pe3yiTar M yuewe. HactaBHHK ca yueHHIMMa Tpeba 1a JOr0BOPH MOKa3aTesbe Ha OCHOBY KOjUX CBH MOTY Jla IIpaTe Halpeak y yuemwy. Y
TOM CJIy4ajy YYCHHILH CC yue [a pa3MHUIIUbajy O KBAIUTETY CBOT paja M O TOMe IuTa Tpeda jaa mpeny3my ga 6u cBoj paja yHanpeawiu. Takohe Ha
OCHOBY pe3ynTara npahema i BpeIHOBamka, 3ajeTHO ca yUCHHIINMa Tpeba IITaHuPaTH IPOLeC YIemha U OUpaTu MOTOAHE CTPaTeTHje yUeHa.

Hazus npenmera: YBOA Y UHAYCTPHUJY 4.0
1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOTI PAJIA — OBJIMIIU U TPAJAILE

HACTABA

PA3PE]

Teopujcka HacTaBa Bexobe

YKYITHO

IIpakTnuHa HacTaBa Hacraga y 6moxy

v

62

62

Hamomena: y Tabenu je nmprka3aH rOOUIIBH (GOHI YacoBa 3a CBaKM OOIHK paga

2. IU/bEBU YUYEIbA:

— Yno3HaBame yueHnKa ca 3HadajeM HHaycTpuje 4.0 ka0 HOBOM HHIYCTPH)jCKOM PEBOIYIIH)jOM

— Yo3HaBame yYeHHKA ca II0JMOBUMA KOje ce OHOCE Ha TaMETHY NMPOU3BOARY U TUTUTAIHY GadpuKy
— YcBajame OCHOBHHX KOHIIEIATa MIPOM3BOJHUX CUCTEMA U HbUXOBE ayToMaTH3alHje

— YcBajame 0CHOBHHX N0jMOBa 0 uHTepHeT ctBapuMa (1oT) u magyctpujcknm nurepuet crBapuma (11oT)
— YcBajame OCHOBHHX ITOJMOBA O PauyHApCTBY Yy 00IaKy M BEIITAUYKOj HHEIUTCHIINjU

3. HABUBU TEMA, UCXOJAU YUYEA, IPENIOPYYEHU CAJAPXKAJA U K/bYUYHHU ITIOJMOBHU CAJIPKAJA

TEMA

ncxoamn
ITo 3aBpreTky Teme yuenuk he 6uTH y cramy jaa:

NPENNOPYYEHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA

YBoa y unaycrpujy 4.0

« O6jacHu 110jaM 4eTBpTE HHAYCTpUjcke peBonyiuje 4.0
« HaBoau npenHoctn uupycrpuje 4.0

« HaGpoju npumepe 3a Unnycrpujy 4.0

« Ornnuie npuMep aaUuTHBHE IPOU3BOIHE

Wunycrpujcke pesonyuuje. [lojam Uugycrpuje 4.0, kiby4dHe OpeaHOCTH,
HWnnyctpuja 4.0 1 MHTEIMICHTHA IPOU3BOIHA

Harmonanuu Iporpam 3a Unxycrpujy 4.0

Pazsoj Uunycrpuje 4.0 y Cpbuju

TIpumepu 3a Uunycrpujy 4.0

IIpumep aguTuBHe npousBoame. 3/ mrammna.

Kibyunn nojmosn: Mnnycrpuja 4.0, afuTHBHA NPOM3BOIEHA

TMamerna Npou3BOAKA

* Onuire ocobune MPOU3BUIAHUX CUCTEMA U BBUXOBE
ayToMaTu3anmje

* OGjacHH 10jaM IIaMEeTHE [POU3BOEHE

« HaBoau npumepe nameTHux (abdpuka

 Onmie ocobKHe aUrHTaIU3uBaHe habpuxe

« HaBezie namerse anare u ypehaje

TIpou3BOHY CHCTEMH U BHXOBA ayTOMa3U3allyja.

Tlojam mameTtHe npou3sBoame (smart manufacturing).

OpnKe namMeTHe IPOM3HbE U 3Hauaj ayToMaTH3aluje.

Smart factories — namerHa abpuka.

Jururanusosana Gabpuka. 3Hauaj IMTUTAIN3AIH]E IPOU3BOHHX CHCTEMa

IloBe3anu nameTHu anatu u ypehaju.

WnutenurenTHn onBujaun, pick-to-light, mpece mim MepHa onpema koja KOMyHHIEpa ca
CHCTEMOM.

KibyuHH m0jMOBH: ITaMeTHA NMPO3BO/IHA, TaMeTHA (habpuka

3Hayaj guruTanuzaumje y
nameTHuM dadpukama

* OGjacHu eeMeHTe ayTOHOMHOT cajoep (Hu3nUKor cuctema

« Omnye Mozies ayTOMaTH3aIHje TEXHOIOMKNX CHCTeMa
3acHoBaH Ha MHTepHery

» Omnyle HaYMHEe YMpPEeXKaBamba padyHapa U MallnHa

« HaBezie nmpumMepe )KUYHUX HHIYCTPHjCKUX MpeKa

« HaBezie npumepe OeKMYHUX HHIYCTPH]CKUX MpexKa

« HaBeze npumepe 3a uaayctpujcke narepuet creapu (11oT)

* Jle(uHuIIE MALIMHCKO YYCHE

« HaBezie npumepe koMyHHUKaluje ManHa-manmnaa (M2M)

 OmIue nporec MalIMHCKOT yYermha

« OGjacHH 3Ha4aj BEIITAYKe MHTEIUTCHIH]e

 HaBeze 3Ha4aj KOTHUTHBHOT padyyHapCTBa

« HaBezie npumMepe mpuMeHe padyHapcTBa y 00IaKy

Caj6ep-¢pusnuku cucremu — eng. cyber-physical systems — CPS

AyTomaru3anujy oneparmja, aHaJIUTHKA T10/1aTaKa 3a MoO0JbIIaE MPOH3BOIHHX
nepopMaHcH.

Mopen ayToMaTH3aLHje TEXHOMOMIKIX CUCTEMa 3aCHOBaH Ha MIHTepHeTy.
KomrenT nosesuBama MallliHa U padyHapa.

Wunycrpujcke mpexe: nperien sxuanux mpexa, IEEE 802.11 (Wi-Fi) u 6exuune
mpexe IEEE 802.15.4 (ZigBee, WirelessHART, ISA100.11a, WIA-PA); OPC Unified
Architecture.

Wnpnycrpujcku unrepuer crapu (The industrial internet of things IIoT).
Komynuxkanujy mamuna-mMamuna (M2M) 1 MammmHCKo yueme. Bemrauka
nHTeMrennyja. KorantueHo padyHapcro. PagyHapcTBo y 001maKy.

Kibyunn nojmosn: Cajoep-(pu3Hiki CHCTEMH, HHIYCTPHjCKE MPEXKE, HHIYCTPUjCKH
HHTEPHET CTBapH




4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE TIPOI'PAMA

Ha nouetky y4eHHKe yIIO3HaTH ca HAYMHOM peali3allije HacTaBe, INJbeBUMa Koje je IIOTPeOHO OCTBApUTH M OUYSKMBAHUM KOMITCTEHIMjaMa.

Takohe 00jacHUTH KaKo U KOJUM TeMIOM he ce BPIINTH OLCHHBAkE 3HAA U BEIITHHA.

ITpenopy4enu 6poj yacoBa o TemMama:

— ¥YBon y naxyctpujy 4.0 (12)

— [TameTHa pousBoama (16)

— 3Hauaj AuruTanu3anyje y nametHuM dadpukama (34)

VY Toky peanuzanuje Teme YBoa y nHaycTpujy 4.0 — Yuenumuma o6jacauty mta je Manycrpuja 4.0, yno3Hatu ux ca BaxuM aktuma. [Toka-
3aTH PUMEpP IPOU3BOIHOT CHCTEMa Koje MoxkeMo cBpeTatu oy Muayctpujy 4.0. YueHUIMa AaTH IPUMEp aUTHBHE IPOU3BOIIE.

V toky peanuzanuje Teme [lameTna nmpousBoama — YUSHHIUMA [TPUKA3aTH MPOU3BOIHE CHCTEME U IbHXOBY ayTOMasH3aluja. YBECTH UM
MojaM MaMeTHE MPOU3BOIE U KOj€ Cy FeHE OJJTUKE ca MOCEOHOM OCBPTOM Ha 3Hauaj ayromaru3anuje. [Ipukasatu uM npumep jeiHe nametHe da-
Opuke (Smart factories). Jlatu M mpumepe 3a maMeTHe anare u ypehaje y aurutanaum padpukama.

V Toky peanuzaunyje TemMe 3Ha4Yaj AMTHTAIN3aNMje Y MaMeTHUM (pabpukamMa — YueHUIIMMA MIPEACTABUTH EIEMEHTE ayTOHOMHOT cajoep
¢msmuxor cucrema. OOjacCHUTH MM MOZEN ayTOMaTH3allMje TEXHOJOIIKUX CHCTeMa 3acHoBaH Ha MHrtepHery. Haunne ympexaBama padyHapa H
MaIlliHa TOKa3aTh Kpo3 Hekoiuko mpuMmepa. Kpos mpumepe obpagutu uHaycTpujcke uaTepHeT cTBapu (I1oT). [loceOHO HarmacuTH 3Ha4aj ma-
HIMHCKOT y4Yera U JaTH HEeKOJIHKO [pUMepa KoMyHHuKaluje ManrHa-mamuaa (M2M). O6jacHuTH 3Ha4aj BEIUTAuYKe MHTEIUTCHIM]e U 3Ha4aj Kor-
HHUTHUBHOT padyHapCTBa. Y YeHHUI[MMa JAaTH IpUMepe IIPUMEHe padyHapCTBa y 00NaKy.

[Ipu m3panm omepaTHBHUX IIAHOBA MOTPEOHO je NedHHNCATH TUHAMUKY paja uMajyhu y BHIy n1a je yueme, Kao U (OpMUpamke CTaBOBa U
BPEIHOCTH, KOHTHHYHPAHHU IIPOLEC U /I j€ PE3YTaT je CBUX aKTUBHOCTH HAa YaCOBUMA PEATM30BaHUX PA3IMYUTHM METONCKUM IPUCTYIIOM, KOpPH-
mhemeM HHpOpPMaIHja U3 Pa3IMuUTHX U3BOPa, IPe3eHTOBaHUM BehiM OpojeM peanHux MpuMepa M y3 akTHBHO ydelhe yaeHuKa.

HacraBHe cazapikaje je HEONXOIHO peali30BaTH KpO3 CUMYJIAILHjy IITO BUIIE CUTyalllja U3 peaTHOT KOHTEKCTa, koprucTehn caBpeMeHe Ha-
CTaBHe MeToze U cpencTBa. Tpeba HacTojaTH J1a yYeHHIM Oyly OCIOCOOJBCHH 3a: MPOHAAKEHbE, CHCTEMATH30Bake U Kopulheme nHpopManuja
U3 Pa3IMYUTUX M3BOpa (HIIP. CTpy4HE JINTEpaType, MHTEpHeTa, Yacolnca, yIIOeHNKa, KaTallora...); BU3yelIHO olakame, nopeheme u ycrnocra-
BJbAFhE Be3a M3Mehy pasamuuTuX caapkaja (HIIp. MOBE3WBAME CaapiKaja IMpeaMeTa ca CBAKOAHEBHIM HCKYCTBOM, CaapajuMa JPYyTuX IpeaMera
¥ JIp.); THMCKH PaJi; CaMOIIPOLIEHY COTICTBEHOT 3Hamha M HalpeJ0Bamka; MPE3eHTAlNjy CBOjUX pa/ioBa U TPYIHHUX NpojekaTa U e(hUKacHy BU3YEIHY,
BepOaHy U McaHy KOMYHUKAIH]y y3, KaJa je To moTpeOHO 1 oxrosapajyhy aprymeHTanujy.

TpuianKoM peanu3alyje HacTaBe KOPUCTHTH CBa JIOCTYIIHA HACTABHA CPEJCTBA M MYITHMEIHjAIIHE Mpe3eHTalje, yylnBaTu yyeHuke aa
KOPHCTE UHTEPHET U CTPYUHY JIMTEPATYPY, IPUMEHLUBATU Pajl y IapoOBUMa U pajl y MambUM Irpynama, MOTUBHCATH YYEHHKE [ja CaMOCTAJIHO penia-
Bajy mpobieme kopucteh HCTpaXXMBaYKK MPUCTYI HAyYHOM 00pa30Bamy, KOHTHHYHPaHO yIyhnBaTH y4eHHKe Ha IIPHUMEHy HaydeHor y Oymyhem
HO3HMBY U CBAKOJHEBHOM JKHBOTY KPO3 IPHMEpE U3 IPaKce, MOTUBHUCATH YUCHHUKE a pajie CaMOCTaJIHE PaJIOBe.

Canpxaju npeaMera Tpeda 1a MOKpeHy MOTHBALM]y yYeHHKa 3a HOBHM ca3HamKMMa u3 obmactu. HacraBa ce Moxke peaian3oBaTé M Kao HU3
MamUX NPOjEeKTHHX 3a/aTaka rje OM yYeHHIH Y MalbiM THMOBHUMa 00aBJballil HCTPa’KMBamkhe Ha MHTEPHETY W Pa3rOBOPANN Ca PEIeBAaHTHHUM IIO-
CIIOZIaBIIIMA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

BpenHoBame 0CTBapEeHOCTH UCXOAa BPIIUTH KPO3:

— npaheme 0CTBAPEHOCTH MCXO0Aa;

— TECTOBE 3Hama;

— YCMEHO U3JIarame;

dopMaTHBHO OLIEH-HBakE, Ka0 MoJel nmpalieka HalpeoBamka YUCHHKA, ce OJJBHja Ha CBAKOM Yacy M CBaka aKTUBHOCT je 100pa Mmprinka 3a
IPOLICHY HalperoBama U JaBame nosparHe nHpopmanumje. [locturayha yuenunka je Mmoryhe BpeqHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. mporecy
yuema); IOCTaBJbabe MUTaba H/WIIH J]aBabe OJ[rOBOPA Y CKIIay ca KOHTEKCTOM KOjU ce o0jalllmbaBa; n3paay 3ajaraka, H3BeIlTaje yueHnKa O pea-
JM30BaHUM BekOaMma, UCTPaKMBAYKUX IIPOjeKaTa U CIl.; IPe3eHTOBamke caupikaja; npaheme mocturayha ncxona, momoh IpyroBUMa U3 Ofiejbema Y
LIMJbY CaBJlaJiaBama IPajiuBa U cl. YyeHHuKe Tpeda 0croco0sbaBaTi U 0XpabpUBaTH 12 MPOLEbYjy CONCTBEHN HANPeAAK y OCTBAPHUBAY UCXO/a,
Kao ¥ HalpeJaK APYyTUX yUeHUKa, y3 oarosapajyhy aprymeHrarmjy.

Ha kpajy cBaKor yaca Wiy akTHBHOCTH HAIIPaBUTH KPATKy aHAIM3y JOCaJalIber pajia, 00aBe3HO MOXBAJIUTU YYCHHKA 33 OHO IITO j€ MOCTHU-
rao ¥ 00pa3JIoKHUTH IITa MOXKE M Tpeba Ja monpaBy 1/min ypaau. [1oTpeOHO je OCMUCIUTH BUIIE TUIIOBA PAa3IMUUTUX aKTHBHOCTH Ca MPOAYKTHMA
Pa3IMYUTOT HUBOA CII0XKEHOCTU M YTBPIUTH OYEKUBAHE UCXOZE, a TPeMa lhUMa 1 KPUTEPHjyMe BpPeIHOBAbA.

OuemHBame yueHHKa ce o/BHja y ckiagy ca IIpaBHITHMKOM 0 onemuBamy. [IoTpeOHO je, Ha MOYEeTKY IIKOJICKE TOIHHE, YTBPIAUTH KPHUTE-
pujyMe 3a onemuBambe (y ckiany ca [IpaBUITHHKOM O OLCH-HBabY ), IPBEHCTBEHO 32 CyMaTHBHO OLCHHBAILE U Ca IbHMa YIO3HATH YICHHKE.

[InannpaTn Kako yCMeHe Tako U MMCMEHE NIPOBepe 3HAmba.

CyMaTHBHO OLICH-HBAE CE MOXKE U3BPILIMTH HA OCHOBY I101aTaKa IIPUKYIJBEHUX (POPMATHBHUM OLICH-UBAIEM, pe3yiTaTa/pelietha npooiem-
CKOT' MJIM CEMHUHApPCKOT pajia, yCMEHUX MpPOBepa 3Hama, KOHTPOJIHUX W JoMahinx 3ajaraka, TeCTOBa 3Hama U cil. HaunH yTBphuBama cymaTuBHe
OLICHEe YCKIIaJUTH Ca MHIUBUITyaTHIM 0COOMHAaMa yYEeHHKa.

Ha3zus npenmera: IPUMEIBEHA EJIEKTPOHUKA
1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIA U TPAJAIBE
1.1. MIPEMA IIJTAHY U TIPOTPAMY HACTABE U YUEbA!

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IpakruyHa HacTaBa Hacraga y Gnoky
v 93 30 123

! — YKOJINKO Iporpam caipxu camo IpakTHYHe 00JIMKEe HACTABE




1.2. TIPEMA IIVTAHY U TTIPOTPAMY HACTABE U YUEA — IYAJTHO OBPA3OBAIBE?

HACTABA
PA3PE]] . Vueme kpo3 pam* VKYITHO
*
Teopujcka HacTaBa Bex6e Vueme Kpo3 paj (HacraBa y 610Ky)
v 93 30 123

2VKOIIMKO Ce TIPOorpaM peansyje y CKiajgy ca 3aKoHOM O JyalHOM 00pa3oBarby
* [lorpe6HO je Aa mKoJia ¥ MOCIOABAll IeTa/bHO UCIUIAHUPAjy U YTBP/IE MECTO U HAYMH pean3alije UCX0/a, U YHEeCY UX Y IUIaH peaau3aluje yuerma Kpo3 paja

2. INJbEBU YUYEIbA:

— Ocnoco6spaBame yUeHHKA 3a U3pajly €IEeKTPOHCKUX CKJIONOBA U ypehaja;

— Ocnoco6sbaBame YUCHHKA 32 TECTHPAhE CICKTPOHCKUX CKIIONOBA U ypehaja;
— OcnocobJsbaBambe yueHHKa 3a MOMPABKy €IeKTPOHCKUX CKIIONOBa U ypehaja;
— Ocnoco6sbaBame yUSHHKA 32 MOHTaXy €JICKTPOHCKHUX CKJIONOBA U ypehaja;
— OcrnocobJpaBame yuCHHKA 33 aHAJIM3H 3aXTeBa, M3pa/ly UICJHOT PelLICHha U U3paly TeXHHYKE JOKYMEHTALH]E 3a CICKTPOHCKE CKIIOMOBE U

ypehaje;

— Ocrnoco0JpaBame YUCHHKA 32 IEMOHCTPAIU]Y pajia eNeKTPOHCKOT ckiiona/ypehaja.

3. HABUBHU TEMA, UCXO/I1 YUEA, IPEIIOPYYEHU CAJIPKAJU U K/IbYYHHU [IOJMOBU CAIPIKAJA

TEMA

ncxoamn
ITo 3aBpreTky Teme yueHuk he 6uTH y cramy jga:

MPENOPYYEHHU CAAPKAJH / KJbYYHHU IOJMOBH CAZIPKAJA

Kyhna ejlekTponuka

* aHaJIU3Mpa TEXHUYKH 3aXTEB

* n3paljyje unejHo penierme (610K mema)

« u3paljyje nmpemep u npeapadyH MojeHuX 1enosa ypehaja
« u3paljyje rpaduuku eo TEXHUYKE JOKyMEHTALHje
* n3paljyje nojenuxe nenose ypehaja

* TecTHpa JenoBe ypehaja i OTKIama HeloCTaTKe

« oBe3yje ypehaj y uennny

* TecTUpa 1o ypehaj

* OTKJIatha HeJOCTaTKe

* IeMOHCTpHpa paj ypehaja

* cacTaBM KOPUCHHYKO YITyTCTBO 3a ypehaj

Vro3HaBame ca 1abopaTopujoM 1 HAYMHOM paja y 1O0j, Kao 1 Mepama 6e30eaHocTn
Vno3HaBame ca HAUMHOM U3pajie NPOjeKTHOT 3a1aTka (dase y pamy, mojena Jy)KHOCTH,
BPEMEHCKaA JUHAMUKA, U3BEIITaBabe U pahierbe, BpeHOBabe, HAYHH JIEMOHCTpAIH]e);
W3pana miana pajia Ha IpOjeKTy

AHanM3a TEeXHHYKOT 3aXTeBa M M3Pajia HIEHOT pelieha

W3pana npeamepa u npeapadyHa

W3pama TexHUYKE JOKYMEHTALH]e

W3pana enexrpoHckor ckiona/ypehaja u noesuBame ypehaja y nenuHy

Tectupame

JlemoHcTpanuja pana ypehaja

IIpenopy4ene Teme 3a NPoOjeKTHE 3a1aTKe:

— MUHHM aJIapMHa LeHTpana;

— cUrypHOCHa OpaBa;

— YKJbYUEH€ CBETIIa Ha IOMepaj;

— ayTOMaT 3a CBET/IO Ha CTCHICHHIIAMa.

K/by4HH NOjMOBH: TEXHHYKH 3aXTEB, HACJHO PEILICH:E, MPEAMED U MPEApadyH,
TEXHHYKA JOKYMEHTAIlHja, KOPUCHHYKO YIIyTCTBO

TeslekoOMyHHKanHje 1

* QHAJIM3UpPa TEXHUYKH 3aXTEB
« u3palyyje unejHo pereme (610K mema)

* n3paljyje mpeamMep u mpeapadyH MojeIuHUX JenoBa ypehaja
* u3paljyje rpaduKy 10 TEXHUUKE JOKYMCHTALHje

« u3paljyje nojeaune nenose ypehaja

* TecTrpa aenoBe ypehaja i oTKIama HerocTaTke

* roBe3yje ypehaj y uenuny

« Tectupa 1eo ypehaj

W3paja riana pajia Ha IPOjeKTy

AHanu3a TeXHUYKOT 3aXTeBa U U3paja UIEJHOT pelletba

W3pana npeamepa u npeapadyHa

W3paja TeXHHYKE NOKyMEHTAIHje

W3spana enexrpoHckor ckiona/ypehaja u nosesusame ypehaja y uenuny
Tectupame

JlemoHcTpanmja pasa ypehaja

Ipenopy4eHe TeMe 32 NPOjeKTHE 3a/1aTKe:

MyJITHMeHja * OTKJIamha HEJOCTATKE — ®M npenajHuK;
* JIeMOHCTpHUpa paj ypehaja — OM npHjeMHUK;
* cacTaBM KOPUCHHUYKO YIYTCTBO 3a ypehaj — Mukcera;
— Mepau jaunne 3Byka (Volume Unit meter)
— Aynuo nojayasau;
K/by4HH NOjMOBH: TEXHHYKH 3aXTEB, HACJHO PElLICH:E, IPEAMED U MPEApadyH,
TEXHHYKA JOKYMEHTAIHja, KOPUCHHYKO YIIyTCTBO
* aHAJIM3UPA TEXHUYKU 3aXTCB W3pana miana pajia Ha IPOjeKTy
* uspaljyje uzejHo peuiere (610K mema) AHanm3a TEXHHYKOT 3aXTeBA M M3Pajia UICjHOT pelieha
* n3paljyje mpeaMep H mpeapadyH MojeIUHNX JenoBa ypehaja W3pana npenMepa u npeapauyHa
* u3paljyje rpauKy 1€0 TEXHHYKE JOKYMCHTAIHje WM3pana TexHUUKe TOKYMEHTAIH]je
« uspaljyje nojeaune zesnose ypehaja W3pana enexrpoHckor ckiomna/ypehaja u nosesusame ypehaja y uenuny
* TecTUpa JienoBe ypehaja 1 OTKIamka HeAOCTaTKe Tectupame
* roBe3yje ypehaj y uenuny JlemoHcTpanmja pana ypehaja
* Tectupa 1eo ypehaj IpenopyyeHe TeMe 32 NPOjeKTHE 3aaTKe:
* OTKJIakhba HEAOCTATKE -P perynarop
* IeMOHCTpHpa pax ypehaja — I perynarop
AyTomMaTHKa * cacTaBU KOPUCHUYKO YITyTCTBO 32 ypehaj — D perynarop
— PI perynarop
— PID perynarop

— Craknena Gamra,

— Perynaruja Temneparype y 00jexry,

— Perynanmja 6p3uHe 1/uiH MO3HMIMjE KOPAYHOT MOTOPA
— Perynanuja 6p3une u cmepa “beckonaune tpake”

— Perynanuja ocBeTibema y 00jeKTy

KibyuHH NOjMOBM: TEXHHYKH 3aXTEB, UJICJHO pelLICe, IpeaMep U IpeapadyH,
TEXHUYKa J]OKyMeHTa]_IHja, KOPHCHHYKO YIIyTCTBO




* QHAJTM3UpPa TEXHUYKH 3aXTEB
« u3paljyje unejHo pereme (610K mema)

* u3paljyje npeMep u mpeapadyH MojeIHHNX JenoBa ypehaja
* u3paljyje rpaduKy 10 TEXHHYKE JOKYMCHTALIHje

« u3paljyje nojenune nenose ypehaja

* TecTHpa 1enoBe ypehaja i OTKiIama He0CTaTKe

* roBe3yje ypehaj y uennuy

 Tectupa 1eo ypehaj

* OTKJIamkha HEeI0CTAaTKS

W3pajia niaHa pajia Ha IpojeKTy

AmHanu3a TEXHUYKOT 3aXTEBA U U3paja HAEJHOT pelleha

W3pana npeamepa u npeapadyHa

M3pajia TeXxHUUKe JOKyMEHTaluje

W3pana enexrpoHckor ckiona/ypehaja u nosesusame ypehaja y uenuny
Tectupame

JlemoHcTpanuja pajsa ypebhaja

IIpenopy4ene Teme 3a NpojeKTHe 3a1aTKe:

— EnexTponcka “KolkuIia“ 3a apymreeHy urpy “He /by ce yoede” momohy

Hnpycrpuja 3ab6ase
IyCTPH] cBemiehux quona

— Enexrponcka “xonxuna“ 3a apymrseny urpy “He byTu ce yoeue” momohy
7-CerMeHTHOT AHCIUIeja
— EnexrpoHncke “xoukuue* 3a “Jam6”
— Uspana cBemiocHux edexara
P
— Aytuhu
— M3paza eneKTpOHCKUX MIPHIIA

* IeMOHCTpHpa pax ypehaja
* cacTaBM KOPHUCHHUYKO YIYTCTBO 3a ypehaj

K/by4HH MOjMOBH: TEXHHYKH 3aXTEB, HACJHO PelLICH:e, IPEAMEp U MpeApadyH,
TEXHHYKA JOKYMEHTALHja, KOPUCHHYKO YIIyTCTBO

* TIpaTH CaBPEMEHE TPEH/IOBE Y TEXHUIH

* [I0BE3Yje/UMIIEMEHTHPA PELICHa Y PEATHOM PaIHOM
KOHTEKCTY/CUTyaIHj1

* JICJIOTBOPHO KOMYHHIIPA Y PO(MECHOHATHOM KOHTEKCTY

* KOPHCTH CTPYYHY TEPMUHOIOTH]Y

* QHATM3HUpa TEXHUYKY TOKYMEHTAIHjy U3 PEaTHOT PaJHOT
KOHTEKCTa

* y4ECTBYje y IOBE3UBAIbY, TECTUPAbY U IIYIITAbY Y Paj
@IIEKTPOHCKOT CKJIOINA y PEaTHOM PaJHOM OKPYXKEHmY

* aHAJIM3MPa KOPUCHUYKO YIIYTCTBO IIMCAHO 3a KIMjeHTa Yy
peaHOM PAJHOM OKPYXKCHY

* IPE3EHTYje HOBHHE y CaBPEMEHO] €IEKTPOHHUIIN

* CaBPEeMEHH TPEHJIOBH Y Pa3BOjy eIEKTPOHHKE
* CaBPEMEHH TPCHOBH Y Pa3BOjy ayTOMAaTHKE

Hacraga y 6J0ky

4. YIIYTCTBO 3A JTUJAKTHUYKO-METOAJUYKO OCTBAPUBAIGE ITPOI'PAMA

Ha IIPBOM 4acCy yIO3HAaTHU YYEHUKE Ca LUJbEBUMA U UCXOUMa HACTaBE, OJHOCHO Yy4CHa, IVIAaHOM paja u KpI/ITepI/ijMOM W HAYMHHUMa OLCHHUBA-
1ha, HAYMHOM paJia y yIHOHHIM/KaOUHETY, X pacriopesioM pean3anyje HacTase. JJucKyTyjeTe ca yIeHHIMa O IbUXOBHM HCKYCTBHMA HA 3a/1aTe TeMe.

O0Junu HacTaBe:

YerspTHu paspen: Bexoe (93 yaca) Hacrasa y 60ky (30 yacosa)

MecTo peaansanuje HacTaBe: BexOe ce peannsyjy y crienujanin3oBaHoM kabunety. [ToxespHO je na kaOMHET MMa CBY OTpeOHy ompeMy 3a
n3pagy eNeKTPOHCKUX ypehaja v CKIIOMOBa, Kao U JOBOJbaH Opoj padyHapa.

Ionena na rpyne: Onesbese ce Ha BexxOama Il y TPH rpyrie.

IIpenopyuyenu 6poj yacoBa o Tremama:

— Enexrponuka y kyhu (20)

— TenexomyHukamyje u myarumenuja (20)

— Aytomaruka (27)

— Wunyctpuja 3abase (26)

IIpu m3panyu onepaTHBHUX IUIAHOBA MOTPEOHO je NeduHKUCcaTH AMHAMHKY pajga uMajyhu y Buay ja je ydeme, kKao U GopMHUpame CTaBoBa U
BPEIHOCTH, KOHTHHYHPAHHU MIPOLEC | /I j€ PE3Y/Tar je CBUX aKTUBHOCTH HAa YaCOBUMA PEATM30BAaHUX PA3IMYMTHM METOICKUM IIPUCTYIIOM, KOpH-
mhemeM HHpOPMAIHja U3 Pa3InIUTHX U3BOPA, IPE3EHTOBAaHUM BehrM OpojeM peaaHuX mpuMepa U y3 akTHBHO ydenrhe y4eHUKa.

HacraBHu canpaju npeaMmeTa ce peanusyjy UCKJbYYHBO Kpo3 MPOjeKTHY HacTaBy. CBaky YUEHHK je €0 Mamer TUMa M MOTpeOHO je na
TOKOM MIKOJICKE TOAMHE y4YECTBYje Y M3paJd MHUHMMAJHO 4 MpojekTHa 3ajiarka. HacTaBHUK MpHIIpeMa TeMe 3a MPOjeKTHE 3a/aTke y CKIIaay ca
PACIIONIOKUBOM OIPEMOM Y LIKOJIM, HHTEPECOBabUMa YUCHHUKA, COLMjATHUM NapTHEPHMa ca KOjuMa OCTBapyje capaimy M OCTAIMM YHHHOLUMA
KOjU MOTY J1a yTHYy Ha peleBaHTHOCT TeMa. HacTaBHUK Mo)ke U3abpaTH U TeMe Koje HUCY MoHylheHe y mporpamy IpeaMeTa YKOJIUKO Cy CInYHe/
YIOpPEIBE MO CIOKEHOCTH.

C 003upom Ha crienu(p)UIHOCTH NPOjeKTHE HACTaBe, HACTABHUK HA YBOIHUM 4YacoBHMa ymyhyje y4eHHKe y HaulH paja, HaduH npahema mo-
cruriyha u BpenHosama. ITorpeGHO je Ja yueHUIH pasyMejy Ja je u3pajia eJISKTPOHCKUX CKIIONOBa U ypehaja cioxeH mpouec, a Cy CBH Kopauu
MeljycoOHO 3aBHCHH U JIa c€ CBH KOPAIlM BPE/HY]jy a a KOHayaH ycIeX He 3aBHCH caMO OJl MHMBHIYaJHOT pajia yueHuKa Beh o1 1esor Tuma.

HacraBy ycKiIaguTH ca peanu3aiujoM HacTaBe U3 mpeameTa: MUKPOKOHTPOJIepH, YIIpaBibamke HHIYCTPHjCKMM cucTeMUMa U TeXHHYKa Jo-
KyMeHTaluja.

IpeaMer je moaesbeH Ha YETHPH TEMe, 3a CBAKy TeMy IPEJIOKEHO je BHILE PAa3IMYUTHX Hpojekara. JeaaH mpojekar ce H3BOAM Ha BHUIIE Ya-
coBa (6ap 1o jemaH mpojekar y knacupHuKaloOHOM Tepruoay). JeaHaH mpojekar paand THM KOjH ce CacTojH Of ABa A0 YSTHPH yUeHHKa. Y OKBUPY
CBaKe TeMe, jelaH THM Mopa Jia ypaau Oap jenan npojexar. [lokesbHO ja ce y OKBUPY IpyIie pajie pasiIHduTH HPOjeKTH.

V 0oKBHpY OBOT TIpeMETa MOT'Y Jia c€ KOPHCTE CKIIONOBH KOjH Cy u3paljeHu y Tpeliem paspeny u3 npeamera ENeKTpOHCKH CKIONOBH Kao M U3
npeaMera MUKPOKOHTposiepu y TpeheM U 4eTBPTOM paspeny.

Ha nouetky cBakor npojekra yueHUIMMa aTH yIyTCTBA HEOIXOHA 33 pa3yMeBabe 3aj1aTaka U Iporeca u3paje.

W3pana npojexra ce cacToju 0] OCMHIIbaBama OJI0K 1meMe ypehaja, mpojeKkToBama IMojeJHHNX CKIONOBA WK Kopuinhema Beh TOTOBHX Mpo-
padyHa U3 JOKyMeHTauuje (Mory ce KOPUCTUTH JOKYMEHTAIMja WK CKJIOTOBH KOjH ¢y pahenu y Tpehem paspeny y okBupy npeamera Enxexrpon-
CKY CKJIONIOBH WJIH Yy IpeaMeTy MUKPOKOHTpPOJIEepH), IpoBepe MOjeIMHAYHUX CKIIONOBA, IIOBE3UBAbE CKIIONOBA, IIPOBEPE MCIPABHOCTH YHTABOT
ypebaja 1 oTKIIamama eBeHTyallHUX HepocTaTaka. Hakon u3pane ypehaja yuenunu nzpal)yjy TEXHHUKY TOKYMEHTAIHU)y 3a IIe0 MPOojeKar.

V ToKy paJia MFHCUCTHPATH Ha NTO3HABAIbY U NPUMEHH Mepa 3allTHTe Y J1a00paTOpHj1 U Ha OJITOBOPHOM KOpHIIieky pacloIokUBHUX pecypcea.
3a peannsanujy BexxOH 00e30eIMTH HEONXOIHY JOKYMEHTAIU]y U IPOCIIEKTE 3a CBE KOMIIOHEHTE KOje ce KOpHUCTE.

VueHuy Ha TOYETKY, 3ajeIHO ca HacTaBHUKOM, u3palyjy mian paga na npojexrty. HacraBHuk o0janimaBa yueHHIMMA cBe (ase u3pazne
MPOjeKTa 110jeANHAYHO:

— onpehuBame 3agaTKa NpojexTa,

— HCTPaKMBAbE Ha 33/1aTy TEMY,



— IPHUKYIUbaE [0/1aTaKa,

— paz Ha MPOjeKTy,

— TecTupame (GyHKIIMOHAIHOCTH PeaIn30BaHOT 3a/aTKa,

— TMPENCTaBIbakhe MPOjeKTa IUIbHOj TPYIIH,

— eBaJlyallujy MpojeKTa.

Haxkon mnana, yueHunu Oupajy cpeAcTBa 3a peajiM3anujy npojekra. Y ogHOCY Ha ogadpaHy TeMy pa3roBapar ca yYCHUIIMMA 1 CAYHHUTH
n300p NOTpeOHUX IporpamMa, ajaTa U KOMIIOHEHTH 3a M3pajy IpojekTa. bpoj yacoBa koju je Ha pacroyaramy paclopeuTH Tako 1a ce HajBUIIe
yacoBa OCBETH U3paau npojekTa. [IpaTutn yueHnke y paxy ¥ HOICTULIATH UX HAa CAMOCTaJIaH pa.

Ha xpajy nepuona npensuheHor 3a uspaiy npojekara, MPHKA3aTH W NPe3eHTOBATH ypal)eHe NMpojeKTHe 3a/1aTKe OZICJbCY WIN LIHPO]
3ajenHuny. KoMeHTaprcaTy M aHAIM3UPATH TPEICTaBJbEHE MPOjeKTe 3ajeTHO ca yueHHIMMa. PasroBaparu o Temkohama Ha koje Cy y4eHUIIM Hau-
JIa3WIM TOKOM peasii3aliyje pojeKTa U Ha Koje HaulHe Cy MX IPEeBa3UILTH. YKOJIMKO HEKU TUM HHje YCIeo Ja U3paaH IpojeKar 1o Kpaja, aHaIu3H1-
paTtH ¥ BpeHOBAaTH OHO IITO je ypaheHo.

IIpenopy4eHe Teme 3a NpPOjeKTHe 3a1aTKe:

MuHu ajapMHe HeHTpaJje

VY oxBHpy OBe TeMe ydeHHIHU Tpeda Jja HalpaBe MUHH aJapMHY LEHTpally KOoja ceé cacTOju Of ABa N0 IeT CeH30pa (HIIp. CEH30p IOKpeTa,
MUKpOIPEKUIa41 WM MarHeTHU CEH30PH Ha BpaTHMMa U MPO30PHMa, CEH30p CBETIA U CIMYHO), U3Ja3HOT ckiona (cemiehe auone u 3yjanuna),
W3BOpA Hamajama (Harajame 13 Mpexe 1 IMOMONHO Yy CiIydajy HecTaHKa MPEXHOT Hamajamba) U LeHTpaie (LeHTpaia MoXKe Jia ce peanu3syje nomohy
MHKPOKOHTpOJIEpa WIIH MOMONY €IEeKTPOHCKUX KOJIa — KOMIIapaTopa U KOMIIOHHETH JMTUTANIHE eJIeKTpoHuKe). CBH €JIEMEHTH MOTy 11a C€ MOHTH-
pajy Ha jeqHy IUIOYy Tako J1a c€ BUAM ITOBE3aHOCT CBHX ypehaja mim fa ce HalpaBU MakeTa IIPOCTOpHje Y KOjoj je IOCTaBJbeHA [IEHTpaIa.

CurypHocHe 6paBe

V oxBupy OBe TeMe yueHHUIM Tpeba Ja HampaBe CUIYpHOCHY OpaBy koja he ce orBaparu momohy mmdpe koja ce yHOCH Ha TacTaTypu WIH
nomohy RFID xaprune. Ypehaj Tpeba ma ce cactoju u3 MpeXHOT Halajamka, Pe3epPBHOT Hamajama U3 OaTepHje, MUKPOKOHTPOIEPCKOT CKIoNa U
M3BPIIHOT JIeJIa KOjU MO)Ke OWTH WM eJISKTPOHCKa OpaBa MM peliej Koju OU IOKpeTao eleKTPOHCKY OpaBy. Jleo MHKPOKOHTPOJIEPCKOT CKIIONa
(mema, mporpam) Moxe Jja ce ypaau y OKBUpY npeaMera MUKPOKOHTPOJIEPH, 3@ CKJIOI 3a Hallajamke MOXKE 11a e KOPHCTH pellee Koje je ypaheHo
y Tpehem paspeny u3 npeamera EneKTpoHCKH CKIIONOBH.

Ypebhaj 3a ykibyueme cBeT/Ia Ha IOMepaj

VY oxBHpy OBe TeMe yueHHIH Tpeba aa Harpase ypehaj 3a ykJbydeme CBeTIa Ha ImoMepaj. Ypehaj Tpeda na ce cacToju U3 MpEXHOT Halajama,
pesepBHOr Hanajama U3 6arepuje, IR ceHzopa nokpera, MUKPOKOHTPOJIEPCKOT CKJIONA U U3BPILIHOTL JeNa KOjH MoXe OUTH peliej Koju O IOKpeTao
cujanuiyy Ha 220V. JIeo MEUKPOKOHTPOJIEPCKOT ckiona (IieMa, mporpam) MoXke 7ia ce ypaau y OKBUPY mpeamera MUKPOKOHTPOJIEPH, 3a CKJIOIN 3a
Harajambe MOXKE J1a ce KOPUCTH pelehe Koje je ypaheHno y tpehem paspeny u3 npeamera EneKTpOHCKH CKIOMOBH.

AyToMAaTH 3a CBeTJIO HA CTelleHHIaMa

VY okBHpy OBe TeMe yueHHIM Tpeba Jla HalpaBe CTENEHUIIHY ayToMmar. Ypehaj Tpeba na ce cacToju U3 CKIONA 3a Hallajambe, CTCHEHHUIITHOT
ayToMara U M3JIa3Hor peneja. Moxke ce KOPUCTHTH JIOKYMEHTallMja 1/WIM YUTaB CKJION KOjH je HampasibeH y TpeheM Taspeny y OKBUDY Npeamera
EnexrpoHCcKH CKIIOMOBH.

®M npenajHuK

VY okBHpY OBe TeMe ydeHunu Tpeba aa Hanpase jenHocTaBan @M npenajHUK Koz Kojer ce renepucame @M curnana Bpiy GazHuM MoayIia-
TOPOM W/UiM (PEKBEHLN]CKUM MOIY/IATOPOM y3 MpeTXonHo audepeHuupame Moynuuryher curaana. OcTanu CKIONOBH HEOIIXOIHH 3a pajl Ipe-
JlajHHKa, Kao HIIP. CKJIONIOBH 3a Hamajame, QHITEPH U IPYTH CE MOTY HCKOPHCTHUTH YKOJIUKO Cy HAIIPABJHEHH Y MPEAMETY EJEKTPOHCKH CKIIONOBH.

®M npujeMHHK

VY oxBupy OoBe TeMe yueHHIH Tpeba na Hampase jenHoctaBaH OM IpujeMHHK, KOjU MOPEA CTaHIApIHHUX CKJIONOBA (KOje MMa CBAaKU IpHU-
JEMHHK) 3a IeMOAYJIalHjy KOPUCTH (PPEKBEHLIM]CKU AeMOIyIaTop U uHrerparop. CBU CKIIOMOBHU KOjH Cy HANPaBJbeHH Y mpenmery EnekTpoHcku
CKJIOTIOBH, @ HEOIIXOIHH Cy 32 HPHjEMHHK, C€ MOTY HCKOPHUCTHTH.

Ayano MHKceTa

VY okBHpY OBe TeMe yueHHIH Tpeba a HarpaBe ayAuo MHUKCETY ca TPH JI0 YeTHPHU KaHalla, ca CONCTBEHUM HallajarbeM M ayAno IojayaBadyeM
Ha M371a3y. 3a CKJIOI 3a Halajamke MOXe 11a ce KOPHCTHU pellee Koje je ypaheno y tpehem paspeny u3 npeamera EneKTpOHCKH CKIIONIOBH.

BY metap

VY oxBupy oBe TeMe ydeHHIH Tpeba ma Hampase ypehaj koju he yxpyuemem cBernehux Auoza NpeCTaBUTH HHUBO 3ByKa. Ypehaj moxe nma
MMa TPH WM BHUILE KaHaja (32 pa3nuuute GppeKBEHLUjCKe OIIcere) Npy 4eMy yKynaH Opoj cemiehux nuona e 6u tpe6ao na Oyne Behu o 20. 3a
CKJIOII 3a Hallajare MOXe 11a ce KOPHCTHU pellee Koje je ypaheno y tpehem paspeny u3 npeamera EnekTpoOHCKH CKIIONOBH.

P peryaarop, I peryaarop, D peryaarop, PI peryaarop, PID peryiarop

Y OKBHpY OBE TeMe M3PaIUTH MaKeTe IIOMEHYTUX PEeryllaTopa, ca HallajareM U I0jadyareM Ha H3JIa3y Ja ce Ha Ihera MoXKe MOBe3aTH MOTOp.
Makete ce MOry KacHHje KOPHCTHTH Y IpeIMETy YIIpaBJbamhe HHIYCTPHjCKUM CUCTEMHMa. 3a CKJION 3a Hallajarmhe MOXKeE Ja Ce KOPUCTH pelleHhe
Koje je ypaheHo y Tpehem paspeny u3 nmpeamera EneKTpOHCKH CKIIOMOBH.

CrakJena 6amra

Y okBHpY OBe TeMe y4eHHIN Tpebda J1a HalpaBe MakeTy CTaKJICHe OallTe y KOjy MOXKe Jja CTaHe je/lHa Mama cakchja. 3a CTaKJIeHy OamrTy ce
MOXKE MCKOPUCTHTH IIACTUYHA KyTHja. Y Oamrty Tpeba 1a ce Haja3e CEH30p TeMIepaType U CeH30p Bllare y Ty M Bas3lyXy, jellaH rpejad U BeHTH-
JaTOp. YKOJIMKO MOCTOjH MOTYHHOCT MOXeE c€ MOCTaBUTH M MMHHM ITyMIIa 33 BOAY. YIIpaBJbame PaJioM OallTe peaM30BaTH NOMOy MUKPOKOHTPO-
Jiepa. 3a CKJION 3a Hallajalke MOXe J1a ce KOPHUCTH pelIeke Koje je ypaheno y Tpehem paspeny u3 npeamera EleKTpoHCKH CKIIOMOBH.

Ypebhaj 3a peryinanujy tremneparype y o0jexry, Ypehaj 3a perynanujy ocBer/bema y 00jekTy

VY OKBHpY OBHX TeMa MOT'Y C€ HallpaBHTH J[Be BapHjaHTe yIpaBJbamba, jeiHa Ipyla OM KOPUCTHIIA yIIPaBJbake IOMONy MUKPOKOHTpOJIEepa, a
npyra momohy PID perynaropa. Ypehaj Tpeba na nma Hanajarme, CEH30p TeMIleparype/0CBeTIbeba, PeryaaTop 1 rpejad/cujanuiy Ha usiasy. Kao u
Y CBHM OCTAJIUM T€MaMa KOPHCTUTHU JOCTYIIHA PELICha U3 OBOT U OCTAJIHX MPEIMETa.

Ypebhaj 3a peryinanujy Op3uHe u/uiin no3uuuje KOpa4Hor MoTopa, Ypehaj 3a perynanujy 6p3une u cmepa ,,beckonaune tpake”

VY OkBHpY OBHX TeMa MOTY CE HAIllpaBUTH BEp3Hje Ja Ce yIpaBJbambe OP3UHOM M MO3MIMjOM 00aBJba MPEKO MMOTEHIMOMETPA, WM HMPEKO
HyMepHuKe Tactarype. ¥ oba ciydaja BpeaHOCT Op3uHe Moxe 1a ce mpukasyje Ha LCD aucruiejy. 3a u30op cMepa MoXe Ja ce KOPUCTH TPOIO-
JIOKajHU TPEKUIad WK ABa Tactepa. Perymamyjy Op3vHe U MO3UIHje KOPaYHOT MOTOpa W3BECTH MOMOhy MHUKpOKOoHTpojepa. Perynanuja Op3une
u cMepa “beckoHadHe Tpake” MoXe 1a ce u3Bene nomohy MUKpoKOHTpoepa (jenHa rpyna yaennka) wim nomohy PID perynaropa (apyra rpyna).
Kao 1 y cBUM ocTaniM TeMamMa KOPHCTHTH JOCTYITHA peleha U3 OBOT M OCTAIMX HpeIMeTa.

H3pana enexkTpoHCKe “KOLKHIE® 32 IPYIITBEHY UIpy ,,He jbyTH ce yoBeue” momohy cBeriiehux auona, M3pana enekTpoHcke ,,Kom-
KHIIe“ 3aipyIITBeHY Urpy ,,He byt ce yoBeue” nomohy 7-cerMeHTHOr AHCILIEja



V okBHpYy OBHX TeMa MOTY ce€ HallpaBUTH Bep3uje aa ce n36op Opoja obaBiba momMohy ocrmaTopa u 6pojada mim moMohy MUKpPOKOHTpOIIEpa.
3a npuka3 6poja momohy quona MoXe ce KOPUCTUTH LIECT cBeTIehHX AMona CIOKEHUX Y jelaH pel Wi pacropeheHHX Kao Tauyke Ha KOIKHU 3a
Urpy ,He symu ce yoseue”. Kao My CBUM OCTAJIMM TeMaMa KOPUCTUTH JOCTYIHA PEIICa U3 OBOT M OCTAIUX MPEeMeTa.

H3pana enexTpoHcke ,,koukuue” 3a ,,Jamo”

YV okBHpY OBe TeMe HalpaBUTH Jia ce oMohy MUKPOKOHTpoIepa OMpa HaCyMUYHO 5 OpojeBa U 1a ce OHM NpHKa3yjy Ha HCTO TOJIHMKO 7 — cer-
MEHTHHX JucIvieja win nomohy ceermiehnx quozxa. Kao v y cBUM ocTaianM TeMama KOPUCTHTH JOCTYIIHA PElIeHa U3 OBOT M OCTANIMX IIPEAMETa.

CaetiiocHH edeKTH

YV oKkBHpY OBe TeMe HAIPABUTHU Ja ce oMohy MUKPOKOHTpOJIepa WM MoMohy IUTHTamHMX KOJa M OCIMJIATOpa yIpaBiba BUIIEOOjHUM CBe-
TiehuM Ironama Koje Mory OMTH MOjeAMHaYHe WK y Tpauu. Kao U y CBUM OCTaIMM TeMaMa KOPHUCTHTH JOCTYIIHA pellera U3 OBOT M OCTAIHX
npeaMera.

Yupasmbame ayrnhem

Y OKBHpY OBE TeM€ HAIPAaBHUTH ayTO KOjH MOKE Jia PaTH UCIPTaHy MyTamy, ayTo KOji MOXe Ja ce Kpehe mo 3a1aroj myTamu (Ha IpuMep
Jla CBOJUM KpETameM HUCLPTaBa KBAAPAT, KPYT, IPaBOyTraOHHK, TPOYTao... 3aJaTUX JUMEH3Hja), ayTO KOjUM C€ yIpaBiba JAJbHHCKY ... YIIpaBJbame
BpIIKTH ToMohy MHUKpOKOHTpoJepa. Kao 1 y cBMM ocTanuM TeMaMa KOPUCTUTH JOCTYITHA PEIIeHa U3 OBOT ¥ OCTAINX MIPeAMETa.

EnexkTpoHcKme urpuue

Y OKBHpY OBE TeMe YUCHHULMMA JaTH 3a]1aTaK Jia KopucTehy 3Habe CTEUECHO Yy IIKOIM HAlPaBe eNeKTPOHCKY HIDY.

V cBakoj TeMH, HACTaBHUK MOXe, IpeMa MoryhHocTrMa, onabpary U HeKe Jipyre, CIMYHE CKIIONOBe U ypehaje.

HacraBa y 010Ky

YacoBe HacTaBe y 00Ky OpraHM30BAaTH TaKo Jia C€ YUEHHUIM YNO3HAjy ca CaBPEMEHHM TPEHIOBHMA y Pa3Bojy €JIEKTPOHHMKE KPO3 IoceTe
cajMOBHMMa TEXHUKe, M3JI0kOama, oAroBapajyhinM KoMIIaHHMjamMa WM TPEHHHI LEHTpUMa. YKOJHMKO ITOCTOjH MOTYhHOCT, mpenopydyje ce aa ce
HacTaBa y OJIOKy peaimsyje Koa oarosapajyher mociiogaBua Wid y TPEHUHT LEHTPY. Y peaTHOM PaJHOM OKpYKEmY, YIeHUIH Ou Tpebaso aa aHa-
JIM3UPaAjy TEXHHYKY JIOKYMEHTAL]jy, y4ECTBY]Y Y NOBE3UBAmbY, TECTHPAlby M MYIITAY Y Pajl €EKTPOHCKOr CKIIONA U aHAIM3UPajy KOPUCHUYKA
YIIyTCTBA NMUCaHa 3a KJIHMjeHTa.

IIpenopyke 3a peaju3anujy HacTaBe MpeMa JyaJJHOM Mo/l Iy 00pa3oBama

VKOJIMKO c€ HACTaBa pealusyje Kao yuerme Kpo3 pajl, IIKoJa U MOCI0AABall ISTaJbHO IUIaHNpajy W YTBPhYjy MecTo M HaYMH peaju3anuje
HCXO0/1a, ¥ YHOCE UX y IUIaH peajHn3anuje yuema Kpo3 paa. [lnannpame ce BPIIM HA TOAUIIHEM, MECETHOM MM TEMaTCKOM U JTHEBHOM HHUBOY.
OpraHn3oBaTH HACTaBy TaKo Ja YYEHUK Y MOTIYHOCTH Oye YIO3HAT ca OpraHH3aldjoM pana mpemyseha/cepBuca u ga ce mpuapkaBa Mepa 3a-
IITHTE Ha pajly ¥ Mepa 3allITuTe OKoiiHe. HacTaBHUK — KOOpAWHATOP yuera Kpo3 paji MpoBepasa Aa JIH je MOCI0AaBall H3BPILIHO MPOLEHY PU3HKA
Ha paJHOM MeCTy Ha KOMe pajie yUeHUIH U Jia JIK je U3BeO YBOAHY OOyKy y4eHHKa 0 0e30eIXHOCTH U 3/paBiby Ha pany. UHCTpyKTOp BOnH eBH-
AEeHLHjy NPOMHCAHY YTOBOPOM U Y JOTOBOPY Ca HACTABHUKOM — KOOPJMHATOPOM.

IIpenopyueHe akTUBHOCTH y4eHa Kpo3 paJi ce MOTY HPHIaroJuTH MOryhHOCTUMa M OpraHU3alij1 Ipolieca pajga KoJ OoCIo[aBla, y3 yCIoB
J1a IPOIHCAaHN HCXOIN MOpajy OUTH JOCTUTHYTH.

HacraBa y 610Ky ce peaisuje Kao yuerme Kpo3 pal, y TOKy IIKOJICKE FOMHE WM IPeA Kpaj Apyror nonyroauuira. Ilnan peanusaiuje HacTa-
Be y OJIOKy 3ajeqHo, u3pal)yjy mocionaall v LIKOJIa, IIpeMa COIICTBEHUM HoTpebama u MoryhHocTrMa. Y OKBHpY HacTaBe y OJIOKY, Kpo3 U3panry
paJHUX 3aJaTaKa H3BPIIMTH IPOBEPY OCTBAPEHOCTH MCXO/1a, ¥ Ha Taj HAYMH OMOTYNHTH yUeHHIIMA JOCTH3amke INIaHNPaHNX HCX0/a y CIy4ajy Ia
TO HHCY MOIJIH JIa OCTBape TOKOM ILIKOJICKE TOJJMHE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

ITpu m3pamu npojexra Tpeba neduHICaTH UMb U McXoze npojexra. Ha ocHOBY muba U Mcxoza Tpeba AeduHucaTH KpuTepujyme 3a npahe-
BE U BpeTHOBamkE MpoLeca ¥ NpoAyKaTa MojeNHavYHuX npojekara. L{uib je ma ydeHnIm Hayde Aa BpenHyjy paziHdyhTe CErMEHTE pean3anyje
IPOjeKTa, Te je 3aTO BaXKHO KOHTHHYHMPAHO pa3BHjaTH HUXOBE KOMIIETEHIIMjE 3a MPOLCHHBahe KBAJIUTETA U IaBaTH MPENopykKe 3a yHarpelupame
COIICTBEHOT U Tyher pana.

HeomxoaHo je n1a HACTABHUK HAINPaBH IUIAH OLCHUBaka, CYMaTHBHOT M (JOPMATHBHOT, Y CKJIAy ca .peajn3annjoM ¢as3a MpojeKTHE HacTaBe
¥ Ja cBaka (pasa mmojipasyMeBa U BpeAHOBambe yueHHUKuX nocturayha. Ha kpajy cBakor 4aca Wil akTHBHOCTH HAIIPABUTH KPaTKy aHANU3y Jocaa-
HIBET paja, 00aBe3HO MOXBATUTH YISHHKA 33 OHO IITO je TIOCTUTA0 M 00Pa3JIOKHTH IITa MOXKe U Tpeba J1a MOIpaBy H/WITH ypaIH.

KBanureT npomykra HHje IpecyJaH y MpolehUBaky YCIEIIHOCTH paja yueHuka. OH He Mopa aa Oyze uneana aiau Tpeda qa Oyae mpeaMeT
BPEIHOBaka M OCMUIIbABAba HAYMHA KaKo yHANpeaAnTH pan. HacTaBHUK noceOHy naxmy Tpeba Aa o0paTu Ha OCTBAPEHOCT Ae(HUHUCAHHX [HIbe-
Ba U ucxofa npojexra. [Ipaheme n BpeqHOBame y IMpolecy MpojeKTHe HacTaBe BpIIe YISHHUIH ¥ HacTaBHUK. CXOHO TOMe HaUYMHU 33 BPEIHOBAbE
u npaheme cy pa3TuauTH.

HacraBHuk Tpe6a KOHTHHYHPAHO J1a IIPaTH HaIpeJaK YUYCHHKA, KOjU Ce OIIe/la y HaYMHY Ha KOjU YUCHHLH NApTULUINPA]Y, KaKO IPUKYTIbajy
HojiaTke, Kako apryMeHTY]y, eBalynupajy, ToOKyMeHTyjy UTa. [la Ou BpenHoBame OMito 00jeKTHBHO U Y QYHKIHU)H yUera, IIOTPeOHO je YCKIaauTH
HMBOE HCXOJla ¥ HauMHe OliehuBama. [Ipahiere HanpeIoBamba y4eHHKa ce OJ[BHja Ha CBAKOM 4acy, CBaka aKTHBHOCT je JoOpa NPHINKa 3a IPOLCHY
HanpeoBama U JaBambe MoBpaTHe nHdopmanyje. YueHuke Tpeda ocrocobsbaBaTi U 0XpaOpHBaTH Ja MPOLICHYjy CONCTBEHH HANPEIaK Y OCTBapH-
Bamby 3a/1aTaka IMpeaMeTa, Kao U Hallpelak JpyTuX Y4eHHKa y3 ofaroBapajyhy aprymeHranyjy.

CyMaTuBHO OIICHUBAE j€ BpeIHOBAakEe NOCTHUTHYha yUeHHKa Ha Kpajy CBAKOT PeaM30BaHOT MpojekTa. Y (OpPMAaTHBHOM BPEIHOBAKY Ha-
CTaBHHUK OM Tpebajo ja IPOMOBHIIIE IPYITHH JIMjajor, Ja KOPUCTH NHUTama Aa Ou reHepucao nogarke n3 haukux ujieja, ajau u Aa NOMOTHE Pa3Boj
haukux wpaeja, Aaje ydeHHWIMMA MOBpaTHE MH(OpManuje, a IMoBpaTHe HHpOpPMAIHje JOOHjeHe of] yUSHUKA KOPHCTH J1a MIPUIIAroy MOoxydaBamke,
oxpabpyje ydeHHKe J1a OLelkYjy KBaJHTET CBOT paja. Y (OpMaTHBHOM BpeIHOBaWmY HACTaBHUK OM Takohe, Tpebaso /a ommile Kako ce YYeHHUK
MIOHAIIA0 Y THMY, KaKO je KOMYyHHUIIHPAO, [1a JIK je U KOJIUKO OMO OIrOBOpPaH, OPjEHTUCAH Ha pe3yliTare, ehukacaH MPUIMKOM JTOTOBOPA U CIpeMaH
Jla IPUXBATH O'OBOPHOCT.

IIpenopyke 32 olelHBAM-€ IPHIMKOM peajn3alyje HacTaBe MpeMa JyaJlHOM MojieTy 00pa3oBamha:

HacraBHuK — KOOpAWHATOp yuera Kpo3 paj MMa jacHY, OTBOPEHY U OllaroBpeMeHy KOMYHHKAIWjy ca HHCTPYKTOpUMA OJpel)eHux ox cTpaHe
MOCJIOAABIA Y MOIVIeNy IUIaHNpaha HaCTaBe, aKTHBHOCTH M UCXO/1a, Kao ¥ npahema akTUBHOCTH yYSHHUKA.

HacraBHuk — koopauHaTop y4ema Kpo3 paj U HHCTPYKTOP 3ajeAHO YTBPhyYjy KpuTepujyme 3a GpopmaTriBHO npaheme yUeHHIKHX TOCTHTHY-
ha, BpIe onepannoHaIM3aIMjy UCX0/1a U INIAHUPajy CYMaTHBHO ollekhHBamke. DOpMaTHBHO OLCHUBAKE j¢ OCHOBHU METOJ MPOIEHE JOCTUTHYTHX
U OCTBapEeHUX MCXOJa 32 YUCHUKA KOjH Y4U KPO3 pas.

HactaBHuK, y capa/Jii ca HHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAE KOjy MOIyHaBa HHCTPYKTOP.

HacraBHuK KOOpAMHATOp y4ema KpPo3 paj U MHCTPYKTOP, Ha TIOYETKY IIKOJICKE TOJMHE WM Ha MOYETKY TeMe/MOJIylia YII03Hajy yYeHHUKe ca
KpUTEepHjyMIMa ()OPMATHBHOT U CyMaTHBHOT OLCHHBAmbA.



WHCTPYKTOP MpaTH aKTHBHOCTH YYeHHKA KO MOCJI0IABLA, HA OCHOBY YTBPhEHHX KPHTEPUjyMa i 0 ToMe G1aroBpeMeHo odaBenTa-
Ba HACTABHHKA — KOOPIAMHATOPA y4Yera KPo3 paj.

HacTaBHMK KOOPIMHATOP Y4era Kpo3 pax ¢opMupa cCyMaTHBHY OLEHY 3a CBAKOT YUCHHKA HA OCHOBY YHAIpe][ yTBP)CHUX KpUTEpHjyMa
Uy capajiibi ca HHCTPYKTOPOM, y3uMajylin y 003up crienur9HOCTH peaan3alyje HaCTaBHOT Mpolieca Ko MOCIOaBIia.

Ipenopy4yje ce 1a y4eHHIH, KOju ce 00pa3yjy mpeMa IyalHOM MOJEINY, BOje THEBHUK MpaKce, Y 00JIHKYy KOjU MPernopydyje HaCTaBHUK —
KOOPJIMHATOP yUerha KPo3 paj U HHCTPYKTOP a Y KOjH YHOCE OIIMC M3BPIICHHX PaJioBa U CBOja 3allaXamba.

IMoxeIbHO je ce Ja ce HakoH oapeheHe HenMHe MM MOAY/Ia OpPraHu3yjy pOBepe CaBIANAHOCTH MPAKTHYHUX BELITHHA KOjUMa OH IpHUCY-
CTBOBQJIM M HACTABHUK — KOOPAMHATOP yUeHha KPO3 Paja U HHCTPYKTOp. VI360poM afeKBaTHHX M KOHKPETHHX MPAKTHYHHX 33aTaka ce MEpH HHUBO
JOCTUTHYTOCTH IIAHMPAHUX MCXO/Ia BEUITHHA 32 H3aOpaHu MOJLY/ WUITH LIC/THHY.

Ha3us npeamera: IPAKTUYHA HACTABA
1. OCTBAPUBAIBA OBPA3SOBHO-BACITUTHOI" PAJIA — OBJIMLIU U TPAJAIBE

1.1. IPEMA IIVTAHY U ITIPOTPAMY HACTABE U YUYEA'!

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexo6e IIpakTuuHa HacTaBa Hacraga y Gnoky
I 148 148
)i 70 18 88

! — VkouKo nporpam caJpiku caMo IIpakTH4He 00JIMKe HACTaBe

1.2. IPEMA IIVIAHY U TIPOT'PAMY HACTABE U YUEIbA — IVAJIHO OBPA3OBAIBE?

HACTABA
PA3PE]T . Vueme kpo3 pax* VKVITHO
*
Teopujcka HacTaBa Bex6e Yueme Kpo3 paj (Hacraga y 610ky)
11 70 18 88

2VKOIIMKO C€ IPOrpaM peansyje y CKiiagy ca 3aKoHOM O JyaiHOM 00pa3oBarby
* T[TorpeGHO je 1a IIKoJa U I0CI0AABall ACTaJbHO CIUIAHUPA]y U YTBP/E MECTO M HAYHMH Peali3alije UCX0/Ia, U YHeCY HX Yy IUIaH pealn3aluje yuema Kpo3 paj

2. IU/bEBU YUYEbA:

— Pa3Bujame HaBuKa 3a UyBame 37paBJba U MPUAPKaBamba Mepa 3allITHTe Ha pajy;

— OcmocobspaBame yUeHHKA 32 OPTaHW30BAE pajia v PalOHATIHO KOpUIIhemke eHepruje n MaTeprjaa;

— Ocnoco6JsbaBambe yueHHKa 1a KOPUCTE CTaHJape, HOPMaTHBe, KaTajlore ¥ TEXHUYKO TEXHOJIOIIKY TOKyMEHTALH]Y;

— Ocnioco6spaBame yueHHKa Ja IPaBIIIHO Kopucte ypehaje, anar u nputdop;

— OcmocobspaBame yUeHHKA 12 BpIIe MAIIMHCKE U pyYHE Olepalrje Ha MaTepHjaianMa (o0enexaBame, pe3ame, Typlrjambe, OyIiene);

— Ocnoco0spaBame y4eHHKa Ja U3BOJIE PAJIOBE Y EICKTPOTEXHUYKO] CTPYLH (IIpUIpeMa KpajeBa IpOBOAHHKA, H3paja KaOIOBCKUX cHonuha,
yTpajmba eNeKTPOHCKUX eleMeHara, MOHTaXKa U ITOBE3MBarhe eJICKTPOTEXHUIKOT IIPHO0pa, Meperha 1 UCITUTHBAbA);

— Pa3Bujame OIrOBOPHOCTH MpeMa POKOBHMA, KBATUTETY U MPELU3HOCTH y TOCITY;

— Ocnoco6spaBame yueHHKa 3a 00pajy, pa3Opajame, II0BE3UBAbE, JIEMIbEHE HHCTAIALMOHNX Ka0JI0Ba U IPOBOIHUKA;

— OcnocobspaBame yUIeHHKA 32 U3pafy, IyIITambe Y pajl, UICIIUTUBALE U OTKIIAmhakhe KBapoBa Ha IITAMIIAHIM II0YaMa.

3. HA3BUB U TPAJAILE MOJAVYJIA IIPEJMETA

Paspen: npsu

Pen. 6p. HA3MB MOJVYJIA Tpajame Moxyna
1 OCHOBE NIPAKTUYHKUX BELITHHA 68
2 MHcranaiuony kabaoBK U MPOBOIHHUIIK 80

Pa3pen: apyru

Pen. 6p. HA3VB MOZIVJIA Tpajare Moxyna
1. KoMrioHeHTe Ha IITaMIIaHOj TUIOYH 30
2. TlocTynak u3paje ¥ HCIIMTHBaKka HCIPABHOCTH IITAMIIAHE II0YE 58
3. HacraBa y G110Ky 18

4. HABUBU MO VYJIA, UCXO/JU YUYEIA, ITPEIIOPYYEHU CAJIP)KAJUA U K/JbYUYHH ITIOJMOBU CAIPKAJA

HCXOIHU

MOAYJI X MNPENOPYYEHHU CAAPKAJH / K/bYYHU ITOJMOBH CAIPKAJA
ITo 3aBpIeTKy MOJy/Ia yueHHK hie OUTH y cTamy Ja:
. ]'lpl/lMCl-bij 3alITUTHE MEPE OJ1 MEXaHUYIKHUX ITOBpEaA; . npaBHJ’[HHK 3alITUTE Ha paay;
* IpUMEIbYje 3aIUTHTHE Mepe OJf IUTETHOT YTULIaja eIEKTPUYHE | ¢ YTHIA] eIEeKTPUYHE CTPYje Ha YOBEKa;
cTpyje; * Mepe 3aiuTuTe 01 NokKapa;
OcHOBe MPAKTHYHUX . .
* IPUMEbY]€ 3aITUTHE MEPE O] NOKAPa; * 3alITHTHA ONIpEMa.
BeIITHHA
* KOPUCTH 3alUTUTHY OIpEMY « [Ipyxame npse nomohu.

* ONUIIE MIOCTyHamke MpeMa yHecpeheHoM y cirydajy cTpyjHOr
ynapa: Kiby4Hn MojMOBH: 3aIITHTa Ha PaJly, 3alITUTHA ONIPEMa, NpBa momoh




* neduHUIIE METAIE U JIerype;

* NIPEMO3Haje eIEKTPOTEXHUUKE MaTepHjalie;

. HO3Haje MEXaHHUYIKE U CIICKTPUYHE KapPAKTEPUCTUKE
Marepujaia;

» TexHHYKe KapaKTepUCTHKe MaTepujana (rBoxle, yenuk, 6akap, aryMUHUjyM, OpoH3a,
MECHHT);

« IIpoBoHuLH (HaKap, aryMHHIjyM, cpebpo, 311aT0), 0OCOOMHE U MPHMEHA;

* IomynpoBoaHHIH (TepPMaHUjyM, CUINLHjyM), OCOOMHE U IIPHMEHa;

* M3omanmonn mMarepujaim U TUeNeKTpulH (epTUHAKC, KIMPUT, TyMa, IpelinaH,
JINCKYH, CTaKJIO, KePAMHKA, TTOPILyJIaH), 0COOUHE i MPUMCHA;

* MarnetHu Marepujany (MEKH M TBPJM MarHeTULH: GepuTH, aTHUKO, MArHETULH Ha
0a3u peTKHX 3eMasba), 0COOMHE 1 IPUMEHA;

Kiby4HH NOjMOBH: MeTalIH, JIErype, MOIyHOPBOIHUIIH, H30JIAIHOHN MaTepHjall

* KOPHCTH TEXHHYKO TEXHOJIONIKA yIyTCTBA, aJIaT 33
obereskaBamba, MCPHH aJIat, Py4HH ajar;

* KopHCTH ypehaje 3a 00pay Matepujana;

* U3BeJIe MAIIMHCKE OIepaluje;

* KOPHCTH OCHOBHE MAIIIMHCKE C/ICMEHTE;

* onpxkaBa ypehaje u anar;

* IpUMeElbYje Mepe 3allTUTE Ha Pajly ca PaIHOHNYKUM ajIaToM
u ypehajuma.

* Yurame TeXHHYKO TEXHOJIOIIKE JIOKyMEHTaIH]e;

» ObenexaBame MaTepujaa;

* Pa[noHMYKHY arar;

* Anar 3a Mepese (MeTap, IeCTapH, YHHBEP3aIHO HOMUYHO MEPHUIIO);

« [IpumeHa u onprkaBame paJMOHNUKOT anara u ypehaja (kiemra, oasujaun, Oypruje,
OyIIMnIE, CTere, TeCTepe, Typnuje, Yekuhu, KIbyueBH, UTA.);

* TeXHOJIOIIKN MOCTYIAK IPU 00pajii MaTepujalia: CedeEM, TypPIHjambeM, OyIeHheM,
CaBHjabEM;

* OCHOBHH MAIIIMHCKHU €JIEMEHTH (HaBOjH, HABPTKE, MOJJIOMIKE).

« Xurujena paja;

« Mepe 3amTuTe Ha pajy.

Kiby4HH NojMOBH: aJiaT 3a Mepeme, 00pajia MaTepyjajia, XUrHjeHa pajia

HHcrananuoHu Kaé/i10Bu
H l'lpOBO}IHl/ll.lH

* TyMa1u cumOboITe O3HaKe Y €IEKTPOTEXHHUIIN Y TEXHHUIKO
TEXHOJIOLIKO] JIOKYMEHTALH]H;

. 0]:[3.66[36 HDTPCGHC CJIEMCHTE Ha OCHOBY CPIM60J'IEI.;

* yupra cum0OoIe y JJOKyMEHTaLHjy.

+ CuMGOIIM M O3HAKE Y ENICKTPOTEXHUIIA.

KibyuHu nojmoBu: cuM00/1 1 3HAKE €IEKTPOTEXHUIN

* pasinKyje CHCTeME Han3MEHHYHE M jeTHOCMEpPHE CTpyje;

« I3BOpH jeiHOCMEpHE CTpYyje (TaJIBAHCKU eJIEMEHTH, HCIIPaBIbadl, aKyMyJIaTopH);
* MI3Bopy Hau3MeHH4YHE CTpyje (TpodasHu 1 MOHODAZHH CHCTEM).

K/by4HH MOjMOBH: CHCTEM HAU3MEHHYHE CTPYje

* KOPUCTH aHAJIOTHE U JUTHTAJTHE MEPHE HHCTPYMEHTE,

* MI0JICCH MHCTPYMEHT (jeTHOCMEpHa, HAM3MEHUYHA CTPYja),
onabepe MEpHO Moapyyje;

* OApe€ar KOHCTAHTY aHAJIOTHOT HHCTPYMEHTA,

* U3MEPU OCHOBHEC €JICKTPUYHE BCIIMYMHEC:

* yHPlBCpE)aJ'IHPl JAUTUTAIIHA UHCTPYMEHT,
. yH]/lBCpSaJ'IHI/l AHaJIOTHU UHCTPYMCHT.

K/byuHH MOjMOBH: YHUBEP3aIHU HHCTPYMEHT

* pa3BpCTaBa EIEKTPOCHEPTETCKE, EEKTPONHCTANAIINOHE,
TEJICKOMYHUKAI[MOHE M OLTHYKE KabIoBe;

* OTBOpPU Ka0I1, IPABUIIHO CKHMHE IIIAINT ¥ U30JaLH]jy
TIPOBOJIHHKA;

 HacTaBH (MOBEXE) M M30IIyje HACTaBaK;

* HAIPaBU OKLIE Y 3aBHCHOCTH Of 3aBPTHHa;

* IIOBEXe oMolly MPOBOJTHUKA OCHOBHH €I€KTPOMHCTANIAIIHOHN
npudop;

* 3aJIeMH KpajeBe  10CcTaBJba Kabi namyunie U (hacToHe;

* 00pau IPOBOTHHK;

* HaBeJIe BPCTE M KOHCTPYKTHBHE CIICMEHTE
TENeKOMYHUKAIMOHHUX KaOIoBa M MPOBOJHIKA;

* IPUNPEMH aNaT M MaTepHjal 3a 00pajy 1 IOBE3HBamkbE
MHCTANAINOHNX KablloBa KOHEKTOPE;

* 3aBpIIIaBa TEICKOMYHHKAIHOHE KabIOBE y OpMaHHMa
KOHIICHTpALHje;

* EnexTpoeHepreTcku KabiaoBy;

* EnexrporHcTaialMoRy MPOBOJHUIIN;

* TeeKOMyHUKAIL[HOHH [IPOBOIHHULIM

* OnTHYKH KaOJIOBH.

* EnieKTporHCTaNaHoHH MPHOop (OCHIypadu, PeKuIaqs, yTHIHUIE, CHjaIHYHa IPia);

* MHCTatanuoHy MPOBOJHHULY 1 KaOIOBHU ca OakapHUM HPOBOAHUIMMA, KOAKCH]AIIHH
kabmnosy, UTP xab10BM — BpcTe U KOHCTPYKIIHOHH €JIEMEHTH;

» Marepujaii 3a H30Ja1H1jy HHCTANALMOHUX [IPOBOJAHKKA U KabJIoBa;

* O6pasia n3onanyje, HaCTaBJbabE, IOCTABIbAHE H30JIALIH]E.

* EnleKTpHYHe M MPEHOCHE KapaKTePHCTHKE HHCTAIAIMOHNX KabIoBa M MPOBOJHHKA;

* Bumnenmnacku 1 BNC KOHEKTOpH 3a KoakcHjajiHe Kabliose;

 CrienmjayHa KJbeTa 3a oopany kabloBa U KOHEKTOBAIbE;

* JleMuIIHLe, yHUBEP3aJIHH HHCTPYMEHT U OCTAJIM HHCTAJIALIMOHH aJlaT;

K/by4HH NOjMOBH: MEPHH HCHTPYMEHTH, KaOlIOBH

Kommnonenrte Ha
ITAMIIAHOj IIOYH

* HaBeJle M 00jaCHH BPCTe, KAPAKTEPHCTHKE, YIOTY U IPAKTHIHY
MPUMEHY NAaCHBHUX eIEeKTPOHCKUX KOMIIOHEHATa y
CJICKTPUYHUM KOJIAMa;

* U3BPLIN OYUTABALE BPEAHOCTH U U3MEPH OTIIOPHOCT M
HCIPaBHOCT ACHBHUX CJIEKTPOHCKHX KOMIIOHEHTH;

« 0o0jacHH ¥ HaBeZe BPCTE, KAPAKTEPUCTHKE, YIOTY 1
TIPAKTHYHY NIPUMCHY aKTUBHHUX CJICKTPOHCKHUX KOMIIOHEHATa y
€JICKTPOHCKHM KOJINMa;

* OfIpeM BPCTY, TUI TPAH3UCTOPA U JHOJE U IBUXOBE EJIEKTPOAe
W HUCTIPABHOCT MEPCHHEM;

* HaBeJIe ¥ 00jaCHHU BPCTE, KAPAKTEPUCTHKE U IIPAKTHIHY
TIpUMEHY UHTEIPHCAHHUX KOJa;

* ypaau CHeL[HCI)HKaLIij HOTpC6HHX KOMITOHCHTH M3 Karajiora
Ha OCHOBY JIaTe CJICKTPHYHE IIIeMe;

* oOjacHu KapakTepucTrke SMD KOMIIOHETH Ha IITaMIaHUM
Io4ama;

* oGjacHu npakTuyHy npuMerny SMD KoMIoHeTH Ha
ITaMIIaHUM II04YaMa,

* KOPHCTH CTPYYHY TEPMHUHOJIOTH]y Y 0BOj 00IacTH

. EJ'[CKT‘pOHCKC KOMITOHCHTEC — ITaCUBHEC U aKTHUBHE (BpCTe, cumObou 1 Kapa](TCpHCTMKC);

* QuuraBame 1 MEPEHE BPEIHOCTH MMACUBHUX KOMIIOHETH;

. IlI/IOI[C — BPCTE, UCITUTHBAKC HCIIPABHOCTH, oz[peleBaH,e AHOJE U KaToAC YHUMEPOM;

* Tpan3ucTOpH — BpCTe, OfipeluBamke THIIA TPAH3UCTOPA N HeroBux enexrpona B, E, C u
UCIHUTHBAKEC UCTIPABHOCTH

. MHTCFPI/ICHHZ‘I KoJa, MI/IKpOd)OHI/I, CITYHIAIAIC U OCTAJIC CJICKTPOHCKE KOMIIOHEHTE,

* EfleKTpHyHe [IeMe eJIeKTPOHCKHX KOJIa;

* Karasosu 3a eJIeKTPOHCKE KOMIIOHEHTE;

* M360p noTpeOHUX KOMIIOHEHATA ca eNeKTpHyHe meme nomohy karanora;

. I/IHCprMCHTI/I 3a UCIIMTHBamka KOMIIOHECHATa U B€3a Ha rJjioyamMa (yHnBep3aan
HUHCTPYMEHTH, CUI'HAJI TeHEePaTop, OCLIHIOCKOII, H3BOPHU Hallajama) U 0)KHBJbABAILE
ITaMITaHE TI0YEC,

* SMD rexHoiornja

K.J'I:y'-ll-lll l'leMOBl/lZ CJIICKTPOHCKE KONIOHEHTE, TPDAHUCTOPH, MHTETPHUCAaHa KOJIa




Hocrynak u3pane
U HCIIMTUBaba
HCNPaBHOCTH IUTAMIIAHE

* OITHIE TEXHOJOIIKN OCTYNAK U3paJie MTaMIaHe IIo4e;

* peanu3yje MOCTyIaK JeMJbeHa CICKTPOHCKUX KOMITOHEHTH Ha
IHTaMHaHOj TJIOYH y CKJIaly ca MpONHMCaHuM Kopaluma;

* HaIPaBH IITaMIIaHy IUI0YY HA OCHOBY IIPOjeKTa;

* UCIIUTA UCIIPABHOCT BE3a Ha IHTaMHB.HOj TII0YH,

* OTKJIOHH TPEIIKE U KBApOBE Ha LHTaMl'IaHOj TIJI0YH;

* IPUMEHU Mepe 3alUTUTE Ha pajy;

* MOHTHpA (3aJ1eM1) KOMIIOHEHTE Ha LITaMIaHy U109y

* n3abepe oarosapajyhe HHCTPYMEHTE 3a HCITUTHBAbE

* [lepruHaKkc 1io4a 3a u3paly ITaMIaHe II04e;

. HPDHI/ICZHI/I CTaHJapau 3a u3paay mTaMIaHUuX IJI04a;

« TexHOJIOWIKK TIOCTYIIAK HU3paJie MTaMIIaHUuX TUI0Ya;

* SMD TexHoJIOrHja U IPOLEC CePHjCKe TPOU3BOJILE;

* Haunan ucnutrBama HCIIPAaBHOCTH B€3a HA LUTaMHaHOj IIJIOYH,

« [TocTymak JeMiberba 1 IPUOOP 3a JIEMIBEEE U OJUIEMIBHBAEGE KOMIIOHEHATA Ha
LITAMITIAHO] TIJIOYH;

. .HSMI/[J'II/IL[C u CHCHl/ljaHHl/l HaCTaBLH 34 JIEMJBECHE U OJVIEMJBHBAKE HHTETPATHUX KOJIA,
YHHUBEpP3aJIHA UHCTPYMEHTH W C€JICKTPOHUYAPCKH aiart.

miovye ITaMIIaHHUX IJ1049a

* U3BPIIN UCTINTUBALE;

* ofabepe onpeMy M MaTepHjal;
* U3BEJIE [IPUIIPEMY 3a JIEMJbCHHE;
* U3BPILIU JIEMJbECHEC

* U3pajau NPOjeKTHH 3ajaTaK.

* Criajarbe IPOBOIHHIKA JIEMIbCHbEM;
* Jlembeme HA I_LITaMHaHOj TIJIOYH.

Kibyunu nojmosu: Ileprunakc mioda, iemsbemne, SMD

* aHATH3MPa 3aXTEB 3a H3PaJy WITAMIIAHE [UT0Ye

* ofabepe KOMIIOHEHTE, ONPEMY U MaTepHjall HoTpebaH 3a
M3pajy LITMAIAHE [UI0Ye

* M3pajH WITaMIIAHy IUIOYy IIPeMa 3aXTeBy 3aarTka/KIInjeHTa

* MICIINTA MCIIPABHOCT M3paleHe IITaMIIaHe IIode

* U3paja mramarHe 1mioie

Hacraga y 6J0ky

5. YIIYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPUBAIGE ITPOI'PAMA

Ha npBoM 4acy yno3HaTH y4eHHKe ca IHJbEBUMA U HCXOMMa HACTaBe, OAHOCHO YYeHa, IUIAHOM Pajia i KPUTEPHjyMOM M HAYMHUMA OLICHHU-
Bama. Hactaga he ce peann3oBaTy Kpo3 4acoBe NPaKTUYHE HACTaBe.

O0aunu Hacrase: [IpakTuuHa HacTaBa

Mecto peanuzanuje HacTaBe: YacoBu ce peannsyjy y KaOHHETY.

ITonena y rpyne: Onebee ce IeI1 y 1BE IpyIe.

IIpenopyuyenu 06poj yacoBa o Tremama:

— OcHOBe IPaKTUYHUX BEIITHHA — 68 4acoBa MPAKTUYHE HACTABE

— WHcranannonn kabnosu u nmpoBoaHuny — 80 yacoBa MpakTHYHE HACTAaBE

— KomoHeHTe Ha mramnaHoj wioun — 30 yacoBa MpakTHYHE HACTABE

— IlocTymak u3paje U HCIUTUBaKka HCIIPAaBHOCTH MITaMIaHe miode — 40 4acoBa nMpakTU4HE HAacTaBe U 1§ yacoBa HacTaBe y OJIOKY.

3a Moxy:1 OcHOBe NMPAKTHYHNX BEIITHHA YIIO3HATH YYSHUKE ca 3aKOHOM M IIPABUITHUKOM 3aIITHTE Ha pajy, IPaBHIHHUKOM O IIPOTHUBIIOXKAP-
HOj 3aIllITUTH, JEMOHCTPHUPATU YHOTpeOy 3alITHTHE ONpeMe, JEMOHCTPUPATH pajl 3alITUTHUX CPEACTaBa M 00jaCHUTH MOCTYyIaK IpH yHecpeheHo-
Me y ciy4ajy cTpyjHor ynapa. HakoH cBake JeMOHCTpaIMje y4EHUIHM MIPBO MO HA/I30POM a KaCHHjE U CaMOCTAJIHO M3BOJIE OKAa3aHE aKTUBHOCTH.
Kopuctutu crpy4Hy auTeparypy, karanore npoussohada ypehaja u anara. JleMoHcTprpaTy ydeHHIMMa ynorpeOy ypehaja u anara, HocTynak me-
pema MEpHUM allaTHMa, Ha4lH Ofp)KaBama ypehaja. Yo3HaTH yueHHKe ca KOpUIIheheM TeXHHYKO TEXHOJIOMIKE JOKYMEeHTalLHje, 00eeKaBambeM
Marepyjaia, TEXHOJIOUIKIM HNOCTyIIMMa MpX 00paau MaTeprjana: ceuemeM, TypiujameM, OyiiemeM, capijambeM. [Ipu ToMe KOpUCTUTH Y30pKe
MeTala, HOJyPON3BOJIE U IPOHU3BOJIE.

3a moxyn MHcTaianuonu Ka6IoBH M MPOBOTHHUIIM, TIPHITHKOM OCHOCOO/baBambha YUCHHUKA 33 YUTAE MPOjeKaTa ! IeMa KOPUCTUTH CTPyd-
HY JINTEPaTypy, CTaHAApAe ¥ NpOMUce, KOPUCTUTH TEXHUYKE IJIAHOBE M MPOjEKTe eNIEKTPUYHMX MHCTaJaluja U eleKTpuuHe meme ypehaja. Kon
ocrioco0JbaBamke yUeHHKaA 3a KopuIhieme anara KOpUCTUTH Karayore ypehaja u anara, JeMOHCTpUpATH IPUMEHY ajlaTa M Ha4WH OJp)KaBarba aa-
ta. [IpuikoM ocriocobJpaBama y4eHHKa 3a TIPUMEHY eNICKTPOTEXHUUKHX MaTepHjaia i KopHiuliewhe cTaHaapaa, HOpMaTiBa U TEXHHYKO TEXHOJIO-
IIKE JOKyMEHTAlMje KOPUCTUTH CTPYUHY JINTEPATypy, KOPUCTHTH CTaHAAPJE, MPOITHCE U KaTaJlore U KOPUCTHTH Y30pKe MaTepHjaia U MPOU3BOE.
[MpunrkoM yro3HaBamba yUeHHKa ca pasjIMuMTHM BpcTama KabloBa JEMOHCTPUPATH OTBapame KaOioBa, MPUIIPEMY KpajeBa M HacTaBJbame. Kox
ocnoco6ibaBamba YUCHHKA 3 MOBE3UBAE IPHOOPA KOjH Ce KOPHCTH Y €JIEKTPO M TEICKOMYHHKAILIMOHUM HHCTANAlKjaMa JeMOHCTPUPATH MOHTa-
Ky U [IOBE3UBAabE OIIPEMeE y CTPYjHO KOJIO U METOJIE 3a YTBphHBame HCIIPaBHOCTH NpUbOpa.

Ipu peanuzanuju Moayna KOMIOHEHTe HAa IITAMIAHO]j TUIOYH yYSHHIIMMA je HEOIIXOHO JIaTH oAroBapajyha Teopujcka ymyTcTBa U Iojce-
THUTH HX Ha caJip)kaje Koje Cy MPOJIa3iiii KPO3 HACTABHE MIPEIMETE OCHOBE elleKMPOMeXHUKe, eleKMPOHUKY Y NPAKMUYHY HACMASY Y TIPBOM pa3pe-
ny. 3a ocrnocobJpaBamke YUCHUKA 33 UCIIMTHBAE M yrpajiiby NACHBHHUX €JIeMEHaTa KOPUCTUTH KaTtajore npoussohaua, 1€MOHCTpUpATH MIPOBEPY
HCIIPaBHOCTY [TACUBHUX €JIeMEeHATa.

Ipu peanuzanuju MoIyia MOCTYNAK H3pajle M MCIHTHBAKA UCIPABHOCTH LITAMIAHe MJI0Ye, IPUIPEMa 3a M3paay LITAMIIaHE IIJI0Ye
MOJKE Ce PeaM30BaTh y HEKOM Ofl copTBepa 3a MPOjeToBamke MTAMIIAHUX IJI0YA U U3BOMH C€ y PAdYyHApCKOM KaOHWHETY. Y 3aBUCHOCTH 07 Moryh-
HOCTH KOPHCTHTH HEKHU OJ] HOBHjHUX cO(TBEepa 3a MPOjeKTOBamkE ITaMIIaHKX Iuoda. M3pamutn mrammnany mwiody. Bex6arn neMibehe KOMIIOHEHTH
U ojuieMJbuBatbe. BexxOe roBe3uBarma M TECTHpama MITAMIIAHE IUI0YE PaJUTH Ha pa3anduTUM npumepumMa. Kox ocnocobibaBama yueHHKa 3a paj
ca MHCTPYMEHTHMa AEMOHCTPUPATH pajl ca MHCTPYMEHTOM M M3BPIIMTH Mepera Ha IITaMIaHuM miodama. Koz ocrocobipaBama y4eHnKa 3a IpH-
KJby4eH-e OTpoIaya Ha U3BOP eNEKTPUYHE eHeprHje IPHUKa3aTH N3BOPE jeIHOCMEPHE CTpyje, IEMOHCTPHUPATH ITOBE3NBAE MTOTPOLIada Ha H3BOP
U JICMOHCTPHPATH MOBE3UBAaIbE TIOTPOIIAYA HA CHCTEME Hau3MEeHHYHE CTpyje. [IpriinKkoM ocrioco0sbaBamba y4eHHKa 3 JIEMIbCHE JeMOHCTPUPATH
CIIajame MPOBOAHKKA JIEMIBEHHEM U JIEMJbEHE HA LITAMIIAHO] TIIIOYH.

TTorpe6HO je a ydeHUIM BOJe THEBHUK Ipakce Tie hie ymucuBaTu akTHBHOCTH (HITp. 00pajia KabiaoBa, HACTaBIhakhe U MOBE3UBAE,. .. ), 1Ip-
TaTH eJIEMEHTE U IlIeMe, ONIMCUBATH aJlaTe U MaTepHjalie, OMMCHBATH IIOCTYIIKE H3Bohemha Meperba, HABOIUTH PE3yNITaTe U3BEICHUX MEPCHha.

[TpunrkoM perasalyje HacTaBe KoJ| yUYCHHKA Pa3BHjaTy CBECT Ja YCIIEIIHO YIIPaBibajy MPOLECOM yuerha, yHarnpelyjy cBojy Kapujepy U KOM-
MEeTEeHIIHje Ha OCHOBY COIICTBEHOI MCKYCTBa, capajihe ca Kojerama u npahema HHOBaIMja y o0JIacTH TelleKOMyHHKalHja, 1a UCI0JbaBajy NHUIN-
JAaTHBHOCT M MpPELy3UMIBUBOCT Y Pajly, a UCII0JbaBajy Jby0a3HOCT, KOMyHHKAaTHBHOCT, HCHAMET/BUBOCT M (MIEKCHOMITHOCT Y OHOCY IpeMa capaji-
HHMIMMAa, HaZipeheHrMa M KIIMjeHTUMA, J1a IPOMOBHILLY BPEIHOCTH capajibe Y MpopeCHOHATHOM U )KHBOTHOM OKDPYXEHY U JONPHHOCE KYIATYPH
yBaXkaBama M capajibe, Ja UCI0JbaBajy OATOBOPAH OZHOC MpeMa 37paBJby ¥ 3alTUTH OKOJIMHE M CHPEMHH Cy Jja c€ Ha TOM II0JbY aHTaXYyjy U Ja
UHTEpHpETHPajy Bakelie perynaropHe akTe y Be3H ca 3aIITUTOM )KUBOTHE CpeIHHE.

ITpenopy4eHe nNpojeKTHe aKTHBHOCTH KPO3 HACTaBY y 0J0KY: Y TOKY IIKOJCKE TOJMHE OPraHU30BaTH U3pajly NPOjeKTHOT 3a1aTKa H3pajie
HITaMIIaHe Iurode npema oxpelheHnm 3axteBuma. [IpurkoM ruiaHnpama pojeKTHOT 3a/1aTaka BOJUTH padyHa o cienehem:

— Y4YEHHKE TOJICIIUTH Y Mamke THMOBE;

— y jeZIHOM THMY je 10 4 yd4eHHKa;

— (opmuparu oxroeapajyhin 6poj IpojeKTHHUX 3aj1aTaka HacIpaM Opoja THMOBA;



— OpPraHW30BaTH UCTPaKMBAYKH Pajl yYEHHKA Ha T€My MPOjeKTHOI 3a/laTaka, a IpeMa NpernopykaMa 3a pealu3alyjy HalpeiHUX TeXHUKaA
yuema 1 IPOojeKTHe HaCTaBe;

— YYCHHUIIMMA IaTH JOBOJPHO BpeMeHa Aa oOpajie TeMy MpOjeKTHOT 33/1aTKa;

— y OIEpaTHBHOM IUIaHy pajia NpeABHIeTH oaroBapajyhu 6poj yacoBa 3a Pe3eHTOBaE NPOjEKTHOT 3aaTaKa, IPUMEHOM CaBPEMEHUX METO-
Jla HalIPeTHOT y4erha U MYJITUMEIHjalHe OlIpeMe.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

BpenHoBame 0CTBAPEHOCTH MCXO/a BPUINTHU KPo3 Mpaheme 0CTBapeHOCTH UcXo/a, npahemne NPaKTHYHOT paja, NPOBepy CTEYEHNX MPaKTHY-
HHX BEIITHHA.

@DopMaTHBHO OLICHHBame, Kao Moziel npaliera HalpeoBamba YUeHHKa, ce OJjBHja Ha CBAKOM Yacy M CBaka akTHBHOCT je 1o0pa IpHinKa 3a
NpOLICHY HaNpelIoBabha U JaBame noBparHe uHpopmarmje. [locturayha yuennka je Mmoryhe BpeqHOBaTH Kpo3: akKTHBHOCTH Ha 4acy (Tj. Iporecy
yuera); HOCTaBJbake MUTAka /W JaBakbe Or0BOpa y CKJIa[y ca KOHTEKCTOM KOjH ce 00jalllbaBa; aHaIu3y pesyirara paja, Ipe3eHTOBambe Ca-
JprKaja IHEeBHHKA [pakce, oMo ApyroBUMa U3 OCJbCHba y LIMJbY CaBlla/jaBama IpajiBa U Cll.

Ha xpajy cBakor yaca Hin akTHBHOCTH 00aBE3HO MTOXBAJIMTH YUEHHKA 33 OHO LITO je IOCTUrao U JaTH My IIPENopyke IITa joul Tpeba 1a ypaju.

IToTpeGHO je OCMHCINTH BHIIE THIOBA PA3IMYUTHX aKTHBHOCTU Ca MPOMYKTHMA PAa3IMYUTOT HHBOA CIOKEHOCTH M YTBPIWTH OYEKUBAHE
UCXOJIe, a MpeMa BbHMa U KPUTEPUjyMe BPEJHOBambA.

ITpoBepy NpakTHYHMX BEIITHHA OPraHU30BATH I10CIIE OAPECHHUX IIENNHA, HEKOJIMKO ITyTa y TOKY ILIKOJICKE TOJMHE.

IprikoMm mpoBepe CTEUeHUX MPAaKTHYHHUX BENITHHA yYeHHUK Tpeba ja JeMoHcTpupa Kopumheme anara, ypehaja, HHCTpyMeHara, mpouece
Mepeba, JIeMJbEHba, HACTABJbarba HPOBOJHHUKA.

OuemHBame y4eHNKA ce 0BHja y CKiIay ca [IpaBHIHMKOM O olemHBamy. [10TpeOHO je, Ha OYeTKy LIKOJICKE FOAUHE, YTBPAUTH KPUTEPH]y-
Me 3a ollemHBambe (Y ckiaay ca [IpaBHITHHKOM O OIleHBHBamYy ), IPBEHCTBEHO 32 CyMaTHBHO OICHUBALE U Ca IbHMa YIIO3HATH yYCHHKE.

CyMaTHBHO OLICH-UBAKE CE MOXKE HU3BPILINTU Ha OCHOBY (h)OPMAaTHBHOT OLICHMBAba, yCMEHOT H3JIarama IpajinBa, IpoBepe MPAKTUYHUX Be-
mTHHA ¥ 1. HaunH yTBphuBama CyMaTHBHE OLIEHE YCKJIAUTH Ca MHIMBUYaJIHHM OCOOMHAMA YUCHHKA.

b2: U3BOPHHU CTPYYHHU MPOI'PAMUA

Ha3zus nporpama: OBJEKTHO ITPOI'PAMUPAILE

1. OCTBAPUBAIBLE OBPA3OBHO-BACIIUTHOT PAJIA — OBJINIIU U TPAJAILE

Paspen

Teopujcka HacTaBa Bexoe

IIpakTnuHa HacTaBa Hacraga y 61oky YKkynHo

1T

68

68

2. IUJbEBU YUYEIbA:

— Viio3HaBame yUeHHKa ca KOHLIETOM 00jE€KTO OpHjEeHTHCAHOT IPOTrpaMHparba

— OcnocobsbaBame yUCHHKA 32 MICake IporpaMa y KojuMa ce BpILH Kpenpame OCHOBHHX efieMeHaTa Windows arutikanuje

— OcmocobspaBame yUeHHKA 32 MHCAkhE IporpamMa y KojuMa ce KOPHCTE HajBaKHHUjE KOMIIOHEHTE 13 OMOIMOTeKe KOMIIOHEHATa
— OcrocobJhaBame yUeHHKA 332 00jeKTHO OPUjEHTUCAHO pelllaBambe mpodiema

— OcnocobsbaBame YUCHHKA 32 MICake IporpaMa y Kojuma ce hopMupajy Kiiace Kao CIIOKCHH THUIIOBH IOJaTaKa

3. HABUBHU TEMA, UCXO/JU YUEA, IPENIOPYYEHU CAJIPKAJU U KJIbYUHHU ITIOJMOBHU CAIAPKAJA

HaIHIIe U TECTHPA IPOrpaM y rpadHuKOM OKpYKEeHwY
nporpamckor jesuka C++ mmu C#

TEMA LGl . NPENNOPYYEHHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA
TTo 3aBprueTKy TeMe ydeHuK hie OuTH y cTamy ja:
« [To3Haje ocHoBe cuaTakce C++ nmm C# jesnka * Cuntaxca C++ umn C# jesnka
« HaBoau n nedunmine pynxuuje y C++ unmm C# o C++ unu C# Qynkumje u norahaju
« Kopuctu Windows koHTpoIe « I'pachuuko pa3BojHO OKpyKEHE
» ®opmupa nmpojexar * U3pana npojexra
* [IpuMemsyje cTaHapHe KOMIIOHEHTE U3 OUOIHOTeKe » ®opma
KOMITOHEHTH « CBojcTBa

. (I)Ole/lpa ¥ TIO3UIIMOHUPA KOMIIOHCHTE . METOHC
* IloneniaBa BEMYNHY U H3IVIE] KOMIIOHEHTH * Jlorahaju
« Kopucrtu cB0jcTBa M METO/IE KOMIIOHEHTH « JlaGena

Hspana Windows + llporpamrpa norahaje M * dyrme

. * Youapa 3aje/JHHYKa CBOjCTBA KOMIIOHEHTH * Jlorahaju muma
anmkanuja y C++ wim . .
C# jesmcy  PemraBa kapakTepuCTHYHE, JeAHOCTaBHHUjE IpobieMe  Cnuka(Image)

* 3ajeHUYKA CBOjCTBA 3a CBE KOMIIOHEHTE

« Oksup 3a tekcr (Edit)

* [Tanen

» OxBHp 3a Tpymy

* OKBHD 3a HOTBPAY

* Ipyna paguo xyrmaau

» Kommnonenra ListBox

» KombuuoBanu okBup 3a Tekct ca juctom(ComboBox)

Kibyunn nojmosn: I'YU-rpaduukn KOpHCHHYKH HHTEp(EjC, KOMIIOHEHTE, CBOjCTBA,
norabhaju




Yio3HaBame ca 00jeKTHO
OpHjeHTHCAHUM
nporpaMMpanmem

 ledunuiie mojam Kiace

« Pazyme paznuky uzmely xiace u objekra

« Pasyme Be3y msmelyy pouTeIba U IIOTOMKA

* Pazyme nonumop¢usaM U IpuMeryje Ta y KOHIENTY
HaciehuBama

* Pazyme NpeHOCTH €HKAICYIalje IoiaTaka

« [Tuime ¥ TecTUpa IporpaMe y KOjuMa ce KOPUCTH HaciehuBame

« [Tuime ¥ TecTUpa IPorpaMe y KOjuMa ce KOPHCTH
nouMophu3am

* edunuie Meroze

« Paznukyje u3MeHy moJsba Kiiace Of YHTama M0Jba U3 Kilace

« Kopucrn ncre QyHKIMje y BUIIE KIaca

« [Tue u TecTupa nporpame y Kojuma ce IeMOHCTPUpa
TpUMEHa KJiace

* Pasnukyje K1acy ojf M3BeJIeHe Kiace

* Pasyme ynorpe0y ancrpakTHUX Kiaca

« [Tumre 1 TecTHpa NporpaMe y Kojuma ce KOpUCTe allCTPaKTHH
TUIIOBH MOJaTaKa

* Pazyme 00pay rpeuike ( ciame, npujem, oopasa)

« [Tumre u TecTHpa nporpaMe y Kojuma ce KOpUCTH PyKOBatbe
n3y3enuma

« [Tojam kiace

* Objexar

* Koncrpyxropu

« Jlectpykropu

« Hacnehusame

* Nomamopduzam

« Enkaricynanuja nojaraka

* [ogpasymeBaHH KOHCTPYKTOP
* KoHcTpykTop ca mapamerpuma
» Koncrpykrop Koruje

* Metone

« Cer meTozie

« I'er metozie

« Besa n3melyy kiaca (friend dysxuuje nnm interface)
« [pexnanarme uMeHa QyHKIHje
* lepunuimja u3BeneHe Kiace

* Vnorpeba wiaHOBa H3BEICHE Kilace
* AncrpakTHa Kjaca

* 3ajeHIYKU YWIAHOBH KJIace

* VHyTpammba Kiaca

* PyxoBame nsysennma

« [IpujasbuBame n3yseraka
. le/lXBﬁTaH)C n3y3€TaxKa

Kibyunu nojMoBu: Kiaca, 00jekar, KOHCTPYKTOpP, METOJIE, HKAICYIaluja,
HacnehuBame, MOIUMOpP(U3aM, alcTpaKTHA Ki1aca, Oaname 1 oOpaja H3y3eTka

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha npBoM 4acy ynosHaTy y4eHnKe ca HUJbEeBHMA U HCXOJMMa HAaCTaBe, OAHOCHO yUera, INIAHOM pajia U KPUTEPHjyMOM 1 HaYMHHMa OLCHHU-
Bama. Y pajy ca y4eHHIIMMa KOPHCTUTH Hajpa3INuuTHja HACTaBHA CPECTBA M M3BOpEe HH(MOPMAIHja y NIy aJeKBaTHHU]er IPUCTYIA YUYCHHI[IMA
u MoryhHocTHMa 3a Jakiue ycBajawe rpaxuBa. HacraBa ce peanusyje myTeM akTHBHOCTH y4EHHKA KPO3 IPYIIHM paj, pajl y napy ¥ UHAUBHIYyaJl-
HoM pany. [IpunukoM peanuzanuje HacTaBe OJf HACTaBHUKA CE OYEKyje Ja KOPUCTH pa3He MeToJe Kao IITO Cy: BepOallHa METO/a, METoa IeMOH-
CTpalluje, MeTosia IPYIHOT pafa. Y OKBHPY CBHX TeMa YBOJHHM 4acoBH he OUTH peann3oBaHU (PPOHTAIHO U IeMOHCTpaTHBHOM MetonoM. Hacrasa
he ce peanuzoBatu kpo3 uacoBe BexxOu. Ha mpBuM vacoBHMa JHUCKYTyjeTe ca YUSHHIMMA O MOjMYy MPOTPMCKOT je3UK M Pa3BOjy MPOrPaMCKHX
jesmuka.

Oo0mmuu HacTaBe: Bexxde (2 yaca x 34 cenmuia = 68 yacoBa)

Mecto peanu3anuje HacTaBe: CBU YacOBH ce peasnsyjy y pauyHapCKOM KaOHHETY.

IIpenopyuyenu 6poj 4acoBa 1o reMama:

— U3paga Windows anuinkanuja y C++ uiau C# je3uky: 28 yacoBa Be:xOu

— Yno3HaBame ca 00jeKTHO OpUjeHTHCAHUM NporpamMupamem: 40 yaca Be:xxOun

Be:xoe peanmzoBary y 010Ky ox 2 yaca HeleJbHO (110 cBakoj rpymy). Ha moueTky cBake BexxOe yUeHHIMMa AaTH TEOPHjCKe OCHOBE HEOIXOI-
HE 3a pasyMeBame 1 u3Boheme Bexbe. Onespemne ce He JeH Ha TpyIIe.

I[Iporpam no3BosbaBa ci0601y H300pa MPOrpaMCcKor je3uka. 3a peaau3alujy HaCTaBHOT porpaMa MporpamMupame npernopydyje ce nporpam-
cku jesuk C++ i C#. AKueHar je Ha OCHOBHUM KOHIIEIITUMA 00jEKTHO OpjeHTHUCAHOT IporpaMupama. [IpuMepyn Mopajy OuTH jacHH U IITO Kpa-
hu xaxo Ou yUeHHK MOTao Ja UX IITO JIAKIIe CaBIaa.

3a yacoBe Teme M3paga Windows anuukamuja y C++ nan C# je3nky KOpUCTUTH KOMOMHAILM]y BepOaHe METOJE M MPAKTHYHE METOJE.
IMopen TeopeTCKUX NpeaaBama KOPUCTHTH UCTPAXKUBAYKA Paj ydeHHUKA. [IpeacTaBuTy ydeHHIMMA CTPYKTYpy aIUTHKaIHje, Tj O Kojux ce (ajio-
Ba aIUTMKAalMje CacTOjU W IITa ce y KoM (ajiy Haja3u (au3aj, kon). KibydHo je 1a ce ydeHHInMa MpelCcTaBy JIOTHKa norahaja u mporpamMmupama
BoljeHor norahajuma. Y MmoueTKy Ha jeIHOCTaBHUjUM IpuMepuma aoralaja oCHOBHUX KOHTposa Tuna ayrme(button), TekcT mosra (textbox), nosbe
3a motBpay (checkbox) u myrme 3a u3bop (radio button) y kojuma ce Gapara ca MmamuM Opojem morabaja. [Ipenopyka je fa y mo4eTKky mocTaBKa
3agarka Oyne npaheHa 1eTaJbHUM OMKMCOM HITa Tpeda Ja ce AecH y KOM MOMEHTY TO Tpeba 1a ce necH a O yUeHHIM Ha Taj HAYMH HaBUKIX Ha
Jpyradujy CTpyKTYypHUPaHOCT KOja MY MHCamy aluhKauje BoheHux norahajuma (Tj OCHOBHH IPoOIeM KOJ yYSHHKA y MOUYETKY je Ja carieaajy
rae Tpeba Ja MUITy HeKH KOp).

Kpo3 kparke 3agaTke HacTaBHUK Tpeba Ja JeMOHCTpUpPaA U3paLy NECKTON amukanuje. Kpenparu 3agatke Koju pemanajy peaine mpobieme
(ump. Maremaruka, OcHoOBe enekTporexHuke, Enekrponnka). Hakon Tora, kpo3 BexxOe u nomahe 3agarke yueHunn Tpeba caMOCTaIHO Ja IpoBe-
xk0ajy obpahene teme. OcMHCIUTH NPOjeKTHHU 3amaTak m3paje. [Ipu Tome xopucTuTH ITO Behy 6poj MynTHMEIMjaTHUX elleMeHaTa Kako O ce
KpO3 pelIaBamke MPAKTUIHOT MpodiaeMa YTBPAWIIO U 3a0KpyKuito obpalheHo rpaauso. [lpu peanusanuju npojekTa HHCUCTUPATHA Ha THMCKOM Paay
YYEHHKA.

3a gacoBe TeMe YHO3HaBame €a 00jeKTHO OPHjeHTHCAHUM NMPOrpaMHpam-eM KOPHCTHTH KOMOWHAIM]y BepOajHe METOAE W HpaKTHIHE
Metoze. [Topen TeOpeTCKUX NpeaBaba KOPUCTUTH HCTPAKMBAYKH Pajl yUeHHKa. Y OKBUPY OBE TeMe YUeHHIMMa Tpeba pa3jacHUTH 1ojaM Kiace 1
00jeKTa ¥ Ha MPUMEpUMa U3 OKPYKeHba II0jMOBHO 00jacHUTH cMucao ocHOBHEX KoHIenata OOII (1j. miTa ce moapa3syMeBa Mo/ CHKAICYIAIHjoM U
3aIITO Ce YBOAM 3aIITUTA T€ BPCTE, 3allITO Ce yBOAM HaciehuBame U mTa ce ’hruMe HOCTHKE...). YUSHNIM Kpenpajy KOPUCHUYKE Kilace Ha OCHOBY
cnenupUIUpaHuX 3axTeBa 3afaTka. Ha ocHOBY cnenudukamyje yaeHuK Tpeba a mperno3Ha arpudyre, GyHKIMOHATHOCTH o0jekara ¥ HMIUIEMEH-
THpa Kiacy y neioctu. OGjacHuty kinacupukarope npuctyna. O0jacHUTH Ha4YMH AeKIapalyje ¥ NO3MBa CTAaTHYKUX U MHCTAHI[HHUX YWIAHOBA KJlace.
IIpenopyxka je oGjacHUTH H3y3eTKe Ha KPEHPAaHUM KOPHCHHYKHM KJIacaMa TaKo IITO Ce IEMOHCTPHpa Kako he ce 0OBUM MeXaHH3MOM pearoBaTH y
ClTydajy IOKyIIaja yruca HEBATMIHIX BPEAHOCTH Y TOJbe Kiace(HIp. MOKYIIaj 1a ce YYCHUKY yTHUIIEe OlleHa 6 WK /1a ce 3a MPeAMET Ja HeTaTHuB-
Ha BPEIHOCT 3a TEXHHY...). JleTambHO 00jaCHUTH CMHCA0 CET M I'eT METOZe Y KJIacH U CBojcTBa (property) objekra. MHCHCTHpaTH na ce U3y3enu
GaueHn U3 Ki1ace Mopajy Ha ofroBapajyhu HauuH 00paguTH y IporpaMy Koju Kopucth kiacy. Hacnehusame oOpaanTu kao HaJl0Be3UBabe M Hal0-
rpajiiba MPETXOJHO oApal)eHHX KOPHUCHUYKHUX Kiaca. Hip. ako je peann3oBaHa Kiiaca YUSHHK, U3 He U3BECTH KIIACy PEIOBaH yYECHUK M BaHPEIHU
y4YeHHK. AKO je NPEeTXOHO peanu3oBaHa kiaca [TyOmukanuja, U3 we kpeupartu usBeneHe knace Kwura, Haconuc.... JlerarHO 00jaCHUTH JIOTUKY
KacToBama, Tj Kaja ce o0jeKkaT poJuTesbCKe Kilace MO)ke KacToBaTH y oOjekar u3BezieHe kiace. [Ipu u3panu nmpumepa ca peneduHIcameM METoaa
poanTesbCKe Kilace, jOII jeTHOM HalIacuTH pa3niuky usmely penedunucama (override) n mpeontepehuBama (overload) metona.



OcCMHCINTH POjEKTHH 3aaTakK 3a U3pajay JSCKTON aluluKaiuje, Hip. bubmaunorexa, [llkomna, 1B/l kny0, Kiunuka, Ocurypasajyhe napymrso
... IIpu Tome xopuctuTH mto Behn 6poj KOMIIOHEHTH Kako OM ce Kpo3 pelllaBambe NPaKTUIHOT IpodiieMa YTBPIMIO M 3a0KPYKHIIO 0OpaljeHo rpa-
1uBo. ITpy peanusaiyji pojekTa MHCUCTHPATH Ha THMCKOM pajly yYeHHKa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

HacTaBHUK KOHTHHYHPAHO IPATH U BpeaHyje nocturayha yueHrnka kopucrehu mocrynke BpeiHOBamba Koja cy y (PYHKIHjH AaJber yueha a To
Cy: TIpOLeC yUuerha M HAIPeIoBama, Pe3ylNTarTH Koje YYCHHK OCTBapyje, HAUMH Ha KOjH IOJa3H 10 Pe3yiTara, capaliby, HHULHjaTHBY, YIIOPHOCT U
aHraxoBarmbe. HacTaBHUK peOBHO Geekn CBE aKTHBHOCTH YUCHHKA M HHQOPMHILIE YICHUKE O IOCTHTHYTHM PE3y/ITaTHMa M HAlPEIOBaLbY.

V dopmaTHBHOM BpEAHOBaEbY HACTABHUK MOTHBHIIE YYCHUKE U Pa3MHUILIba O PEIICHUMa, Y3POLMMa U MOCIeuIiama, oxpadpyje ux [a no-
CTaBJbajy [UTArba, Pa3BHja CAMOCTAIHOCT U CAMOIOY3athe YIeHHKA TaKo IITO MX MOAPKaBa a MCKaXy MUIUbEHe, 00pasiiaxe CBOje MPEIOre y
3a[1aT0j CHTYyaLHjH, apIryMEHTOBAaHO KOMEHTAPHUIITy APYTe IPeJIore U OLEbYjy KBAIHTET U HAIPEIaK CBAKOT paja, 3Hamba UT/.

3a cyMaTHBHO oOlieluBame 61 Tpebasio Ja pelasajy 3aaTke KOjH Calpike HeKe acleKTe UCTPAKUBAYKOL pajia, 1a Caip)Ke HOBHHE TaKo 1a
YUIEHHIN MOTY [ TIPUMEHe CTeUeHa 3Haba M BEIITHHE. Y BPEIHOBAMY HAYYEHOT TpeOa KOPUCTUTH Pa3IMINTe HHCTPYMEHTE, a H3BOP 3aBUCH O]
BPCTE aKTUBHOCTH KOja ce BpeAHyje. Y mpolecy olemuBamba 100po je KopucTutu noptdonno (30upka T0KyMeHaTa U eBUACHIINja O TMPOLiecy Ipo-
JyKTHMA paJia yUYeHHKa y3 KOMEHTape U IpernopyKe) Kao U3BOp MOfaTaKa U 0Ka3aTesba O HallPeNOBaby YUCHHKA.

IIpemor 3a CyMaTHBHO OLICH-MBAIGE: TECTOBH 3HaMba, aKTHBHOCTH Ha 4acy, AoMahu 3ajarak, MPOjeKTHH 3aqaTak, u3paga Mpe3eHTanuja u
Hpe3eHTOBabe. [IPUIMKOM CBAaKOT BPEAHOBamka MOCTUTHYlA MOTPeGHO je YUIeHHUKY JaTh MOBPATHY HH(POPMALHjy Koja IIOMaXke Ja pasyMe rperke

1 M000JBIIIA CBOj PE3YNITAT U YUCHE.

Ha3us nporpama: BELHLITAUKA UHTEJIUT'EHLHUJA

1. OCTBAPUBAIBLE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIA U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 6oy VkynHo
I v IV 68 niu 62 68 mim 62
2. IWJBEBU YUEA:

— Yno3HaBame ca 0CHOBaMa BEIITAYKe HHTEINUTCHIIN]E ¥ MAIINHCKOT yIeHha.
— Ocnoco6sbaBame 3a MPUMEHY BELITa4YKe HHTEIUICHIMje KPO3 HHTEPAKTUBAH HAYMH, CTyAHU]€ CiIy4aja ¥ IPOjeKTHY HacTaBy.
— Pa3Bujame BelmITHHA Kao MITO Cy TEXHHUKA pellaBamba IIpodiieMa 1 OTKIIambarka Ipellaka, KPUTHIKO pa3MHUIUbAbhe, JOTHIKO 3aKJbYYNBAKE U

KpEaTUuBHOCT.

3. HABUBHU TEMA, HCXO/JU YUEA, TIPENTIOPYYEHHU CAJIPKAJU U KJIbYUHHU ITIOJMOBHU CAIAPKAJA

TEMA

ncexoau
TTo 3aBprueTKy TeMe ydeHuK he OuTH y cTamy ja:

NPENOPYYEHHU CAJIPKAJH / KIbYYHH TIOJMOBH CAJIPKAJA

YBon y BemITauky
HHTETUTeHIHjy

* o0jacHH 0jaM BEIITa4YKe HHTEIUTCHIH]E;

* nyeHTH(HKYyje KIbyuHe aoralaje Koju Cy yTHIAIN Ha Pa3Boj
BEIITAYKE HHTEIIUICHIIH]E;

* 00jacHH IOy MAIIMHCKOT Y4erbha y 00IaCTH BELITAdKe
HMHTEJUTCHIH]jC;

* WIycTpyje MOryhHOCTH IIPHMEHE BeIITAYKe HHTEIUICHIHjEe Ha
MPHUMEpHMa U3 CBAKOJHEBHOT )KHBOTA;

« [Tojam BemITauKe HHTEIUTEHIIN]E

* MHTenurenTHe hOpMaIn30BaHe METONOJIOTH]E (BEIITaUYKe HEYPOHCKE Mpeske, Fuzzy
JIOTUYKHU CHCTEMH, TeHETUYKH aITOPUTMH, eKCIIEPTHH CHCTEMH, UTL.)

* Ucropuja pa3Boja BeIITA9Ke HHTCIUTCHIIIES

« IIpencraBibambe 3HaMA, Pa3yMEBamhe TOBOPHHX jE€3UKa

* YYEWE — unrenureHTHu poOOTH U TEXHOJIOLIKO MPEIO3HABAE OKPYKeHa,
[UTAaHUPAEbe — PeLIaBabe IPOOIEMa, JOHOLICHE OJULYKa — 3aKJbYUHBAE, HCTPAKHUBAE
OKpYXeHha — ayTOHOMHOCT MOOMITHHX po6oTa

* CUCTEMMU ITPETIO3HABAIbA nuna, roBopa u TekcTa — MoceOHO: KaMepa M aHaJIu3a
JIUTUTAJIHE CIIMKe o0jeKara

* Viora MalllMHCKOT y4eHa y 00/aCTH BEIITa4YKe HHTEITUT CHIIHje

* IHTyUTHBHY HPUMEpH 32 HIyCTPALH]jy IPUMEHE TeXHUKA BEIITAYKe HHTEIUICHIIN]e

« Cryauja ciydaja — IpaKTHYHU IPUMEPH yNoTpebe BelTauKe HHTEIHICHINje Y
CBaKOZHEBHOM XMBOTY (MaMeTHH KyhiHH ypehaju, MeHIMHCKa IHjarHOCTHKA
U 3]paBCTBEHA 3alITUTA, Malle U arIMKalyje 3a IIAHUPAkhe yTamke, UHTEPHET
[peTpaXkMBayH, CICKTPOHCKA MTahama, 6e30eIHOCT U Ha[30p, GAaHKAPCTBO U
¢dunancHje)

K.J'by'-lHﬂ l'leMOBl/l: TEXHHUKE BCIITAYKE HHTCHI/IFCHHHjC, MAaITHHCKO Yy4CHE, COCI)TBCP,
OJUTyYMBaK-€, CUCTEMHU IIPEIIO3HaBaba — KaMepa ¥ aHajin3a JUTMTAITHE CIIMKe

MamunHCKo y4eme H paj
ca noganMMa

* ONHIIE OCHOBHE NPHCTYIIE U alICTPAKTHE MOJIENIe MAITMHCKOT
ydema;

* pPa3iuKyje BUAOBE H OCHOBHE MPOOIEME MAIIMHCKOT y4CHha;

* IMeHYyje codTBEepCKe ajaTe M aruIMKaIHje Koju MOTy J1a ce
KOPHUCTE 33 MAIIIMHCKO YUCHE;

* OIHUIIEC OCHOBHE TEXHUKE HCTPAKUBAMHA CKYIIOBA [OAATaKa
PEIEBaHTHUX 33 MAIIMHCKO y4eHhe;

* OIHIIE OCHOBHE TEXHHUKE 32 IPUKYIJbaibe U KIacH(UKALH]y
CKyIIOBA MOJATaKa;

* HaBeJIe M 00jaCHH NIPHHIIUIT PajJia OCHOBHUX aJIrOpHTaMa
MAIIIHCKOT y4eba;

* o0jacHu 3Hauaj kopuinhema n BU3yeIn3aluje pesyrara
MaIMHCKOT yUerba;

* 00jacHH IPUMEHY MAIIHHCKOT y4erha Ha IPUMepy CTyIHje
cllydaja CHCTeMa Ipenopyka (recommendation systems),

* Kaxo MammHe — HHTSIUTSHTHA PO6oTH yue?

* [Tojam, IpuMeHa ¥ 3Ha4aj MALIMHCKOT y4erha

« [IpunarohaBame peIeBaHTHUX MOJATaKa 32 MALIMHCKO y4etbe (PUKYIUbABE,
KnacuUKaIMja ¥ opraHu3alinja oaTaKa)

* AJITOPUTMH MAIIUHCKOT y4eHha

* Tymaueme pe3yarara MallHHCKOT yuebha

* ITo6ospIIame 1 BU3yeIn3allja pe3ylTara MallHHCKOT y9eHha

* Crynuja ciyuaja — Kako Amason u Herdunke kopucre ciucreme npernopyka
(recommendation systems)?

* Crymuja ciydaja — Kako QyHKIIMOHHIY HalpeIHH BeO MPETpaXKHBauM HOIYT
Google-a?

* Cryauja cyyaja — Kaxo Siri u Alexa npeno3Hajy rosop?

* Crymuja ciydaja — Kako QyHKIMOHHIY ayTOHOMHa Bo3mIia Kommanuje Tecna?

 Cryauja ciayuaja — Kako u3niiesia npouec CTpaTeikor oly4uBama y urpama Kao ITo
Cy IIax M ro?

« Crynuja ciydaja — Kaxo Buptyenuu acuctenTy (eHri. chatbot) oxrosapajy Ha nurama?

* Crynuja ciyyaja — Kako QyHKIMOHMIIY alUIMKalije 32 ayTOMATCKO IpeBoljerbe TekcTa
Y peaiHOM BpeMeHy?

KibyuHH M0jMOBH: MOJIETT MAIIMHCKOT y4€Hha, HHTECIIUTCHTHH POOOT, alIrOPUTaM yderba,
CKYIIOBH IMOJ1aTaKa, peIPE3CHTATUBHU y30paK PEIICBaHTHUX TTOAaTaKa




* 00jacHH I0jaM aIaTHBHOT MpoLecHpama HHopmarja « [Tojam u neduHMLMja BewTadke HeypoHcke Mpexe (BHM)
MHTEINTCHTHNX CHCTEMa Ha IPUMEPY BELITAYKHX HeypOHCKHX |« OCHOBHA CBOjCTBA, OCHOBHE U JoxarHe kommoHente BHM, Heypou-nporecupajyhn
MpExa; eNIeMeHT, (pyHKIMOHAIHOCT HeypoHa, BenmrurHa BHM, Tononornja BHM, apxurekrype
* OIHILE HAYMH Pajia BEUITAYKUX HEYPOHCKHX MPEKa; 1 aJIrOPUTMH 00y4aBarba BEIITAYKUX HEYPOHCKHX MPEKa, TKHHCKU OHOCH
* HaBeJIe OCHOBHA CBOjCTBA U BPCTE apPXUTEKTypPa BEIITAYKHX * Bemrauke HEypOHCKE MpeiKe: Kako page?
HEYPOHCKHX MpPEXka; * Crymuja cimydaja — Kako HHTeIMreHTHN cucTeMH (poOOTH, BO3UIIA, IPOHOBH) yde
* MIIyCTpYje MPUMEHY BEIITA4KHX HEYPOHCKHUX Mpexka Ha kopucTehy BelTayke HeYyPOHCKe Mpeske?
Belmrauke HeypoHCKe .
Mpene MpUMepy eyKalnoHOT MOOHIHOT poboTa — Hip. LEGO « [IPOJEKAT: Mozenupame 1 cuMynaiuja paja OCHOBHFX BCTA BEIITATKAX
pobora; HEYPOHCKHX Mpexa IOIyT Nepuentpoua, backpropagation n ART-1 HeypOHCKUX
* IpHMeEIbYje BEIITaYKe HEYPOHCKE MPEkKe Y HPoLecy MpeKa.
(YHKIHOHATHE alPOKCHMALlHje — FeHepalH3alyje,
KyIacH(UKaInje 1 IpeauKIuje KopuihemeM CKynoBa KIby4HH MOjMOBH: a/[aNTUBHO NPOLIECHParbe HHPOPMALIHja, aPXHTEKTypa BEIITauKe
penpe3eHTaTUBHUX y30paka PelIeBaHTHUX I10/[aTaKa 3a HEYPOHCKe Mpexe, HeypOH-0CHOBHH porecupajyhu enement BHM, akruBanuomne
MAIIIHHCKO YUeHe; ¢byHKIMje HEYPOHa, AITOpHTaM 00ydaBamba, TSKUHCKH OHOCH H3Mely HeypoHa,
KOHBEPI'eHIIHja IPElIKe yuerma-ITI00aHN 1 JIOKAJTHH MUHHMYM, ipuMena BHM
* IpENo3Ha NPOOIEM U3 CBAKOIHEBHOT XKHBOTA Y JIOMEHY * CTpyKTypHpame IIpobiema y JOMEHy OTydnBamba
OJUTY4YMBaba U IIOBEXE MOI'YHOCT IeroBOr pelllaBama ca « IIpuKybame peleBaHTHUX 0aTaKa, BU3yanu3aluja i pasymeBame ([a i je y3opak
TIPUMEHOM ojiroBapajyhe TeXHuKe BellTa4yke HHTEIUTCHIHje, 110BoJBHO penpesenTatuBan? lllta Henocraje? lllta je 3aHUMIBHBO?)
MPEBACXOIHO BEIITAYKMX HEYPOHCKUX MPEXKa; * I'paheme Monena
* IPHKYIUbA PENPE3CHTaTUBHE Y30PKE PEJICBAHTHHUX II0J[aTaka | — HPUIIPEMa PENPEe3CHTATUBHUX Y30paKa PeeBAHTHUX MO/aTaKa
notpeOHUX 3a rpaheme Mozena; — reHepucame 1 00ydaBarme Mojiena
* IPUIpEMa PEJIeBaHTHE TI0/IaTKE U TEHEPHUIIIE MOJIET; — TeCTHpare MOJIeIa Ha PelPe3eHTaTHBHOM y30PKy PElIeBaHTHHUX I10JaTaka
* TECTUPA PEJICBAHTHE MOJATKE M TyMadH pe3y/ITaTe MAlIMHCKOT | — TyMauerhe i BepuduKanuja pedynTara o0yuaBara 1 HOJCIIABAE IapaMeTpa yuera
yuema; — MHHHAMHM3AILHja TPEIIKe MaIIMHCKOT YUeHha YBO)EeHheM HOBHX PEICBAHTHHX [OJaTaKa U
* OLICHM KBAJINTET M3rpaleHor MoJIeNTa MalIMHCKOT y4erha; JIOIYHCKO 00ydaBame Kpo3 MOZeIIaBarke TeXHHCKUX OIHOCa H3Mel)y HeypoHa
T'enepucame Mozeaa * KOPHCTH CHCTEM BeIITauke HHTEIHMICHIIM]e 3a IpeTio3HaBambe | * PasyMeBare pesynTara mpuMeHe TEXHHUKA BEIITa4Ke HHTEIHICHI]E KOX
BelTaYKe HHTeJIUTeHIMje | Jna; MHTEJIUTCHTHUX CHCTEMA IIPEeIO3HABAba
* KOPHCTH CHCTEM BEINTauKe MHTEIMICHIM]e 3a ipenosHaBame | * [IPOJEKAT: PasymeBame pajia clCTEMA 3a NPETIO3HABAE JIMIA
roBOpa; « [IPOJEKAT: PasymeBame pajia cucTeMa 3a Iperno3HaBame roBopa (MoupuKanmja
* KOPHCTH CHCTEM BEIITauKe HHTEIUICHIIN]E 3a IPEIO3HABAbEe KJbYYHHX [IAPaMeTapa y OKBUPY OCTBAPCHOT BUPTYCIHOT aCHCTCHTA KOjH [PEMO3Haje
TEKCTa; TOBOpHE KOMaH/Ie)
« [IPOJEKAT: PasymeBame )yHKIHOHATHOCTH CHCTEMa 3a IIPEIO3HABALE TEKCTa —
[IPEMO3HABAE CIIOBA-KapaKTepa
KIby4HH NOjMOBH: MOJIEIUPAsE MPOLECA OTYUNBAIbA, YIOTa U 3HAYA]
PENpPEe3eHTaTHBHOT Y30pKa, Mpolec 00yuaBama, TeCTHpame, Bepudukanija,
KOHBEPI'CHIIHja IPENIKE yueHa, CHCTEMH IIPEII03HaBaha JINIIA, TOBOPA M TEKCTa

4. YIIYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAIGE IPOI'PAMA U OLIEIbUBAILE

Ha IIPBOM 4Hacy YyIO3HAaTH YYCHHKE Ca IUJbEBUMA U MCXOAUMa HACTaBE€, OMHOCHO YUYCHA, IUIAHOM paJa U KpI/ITepI/ijMOM U HAYMHHMaA OIC-
muBaba. Hactasa he ce peannsoBaru kpo3 yacoBe BexOHn. Ha mpBuM yacoBHMMa IHUCKyTyjeTe ca yUSHHIMMa O IOjMY, 3Ha4ajy M MoryhHocTHMa
MpUMEeHE TeXHHUKA BEIITaYKe HHTEIUTCHINj€ Yy PA3THINTHM 00JIacTHMAa.

Oo6sunu HactaBe: Bex0e

MecTo peaan3anuje HactaBe: CBU YaCOBH peann3yjy ce y padyHapCKOM KaOHWHETY.

IIpenopy4yenn 6poj 4acoBa o Temama:

Tema 1: 4 yaca

Tema 2: 16/14 yacoBaa

Tema 3: 24/22 yacoBa

Tema 4: 24/22 yacoBa

Ha gacoBuMa ce 3aipkaT Ha HUBOMMA 3Hama Je(PMHUCaHUM ITIarojMa Koju Cy Ha HHBOY 3Hama M pasyMeBama. Kako je yuennnuma tpeher
paspezna oBO MpBU M30OpHH MPEAMET U3 00NIACTH BEIITAYKe MHTEIUICHIHjE, caipikaje je MoTpeOHO MPHIArOAUTH BUXOBOM y3pacty. Campxaje
YIOTIYHHUTH NPUMEPHMa M CHUTYyallljaMa U3 CBaKOJHEBHOT )KMBOTA. Y YEHHIIMMA IPEJCTAaBUTH 3Hauaj pa3Boja pauyHapCKUX CHUCTEMa U pecypca,
MPEBACXOJHO MUKPOIIPOIiecopa, KOji Cy DONPHHETH MOryhHOCTH OCTBapHBama OOMMHHX ITapajelIM30BaHUX HyMEPHIKHX H3padyHaBama Koje 3a-
XTE€Ba MAIINHCKO yUEHE y OKBUPY BELITAYKe HHTEIUTCHIH]C.

3a yacoBe TeMe YBOJ y BEIITAa4YKy MHTEIUICHIN]Y OTPEOHO je IaTH MUpoKo npuxBaheHe neuHUNMje BemTauke nHTenurennyje. [Ipencra-
BUTH HCTOPH]y pa3Boja BeIITauKe HHTEIUTEHIN]e TIOYEBIIN Of] MPBOT MOJIeJa BEIITAYKOT HEypOHA M IPBHUX BEIITAUKIX HEYPOHCKUX MPEXa, MPEKO
MPHUCTYIa 3aCHOBAaHMX Ha JIOTHIIM, EKCIIEPTHUX CHCTEMA 3aCHOBAHMX Ha 3HamY, 10 HAjHOBHjUX MPHUCTYIA 3aCHOBAHUX Ha AyOOKoM ydemy. [lyrem
CJIMKA U BHJEO Ca/ipiKaja MPEACTaBUTH YUCHHUIMMA KapaKTepPUCTHYHE ITPUMEPE CHCTEMa 3aCHOBAHMX Ha IIPUMEHH TEXHUKA BEIITAuYKe HHTEIUTCH-
myje, kao mro cy ELIZA (mporpam koju je xopuiiheH 3a o0paay mpupHIHOT je3uka), Deep Blue (mpBu excriepTHH crcTeM UMIDIEMEHTHPaH Ha
IBM cynepkoMmjyTepy Koju je mobeano cBerckor mpsaka y maxy ['apuja Kacnaposa), DARPA Grand Challenge (TakMuuere HHHLUPAHO Y HHIbY
MOJICTHIIaha Pa3BOja TEXHOJIOTHja MOTPEOHMX 3a CTBaparme MOTIYHO ayTOHOMHUX Boswia), Deep Mind’s Alpha Go (I'ymoB mporpam Ajdaro
6aszupaH Ha TyOOKOM yUery OjauaBameM IT0OEHO je eBPOIICKOT, a 3aTUM 1 CBETCKOT IIaMITHOHA, TpodecnoHanHor ro urpava JIn Cenona — Bene-
MajcTopa Y APEeBHOj KHUHECKO] UrpH ro). OCBPHYTH c€ M Ha IMCLMILUIMHE 3HA4YajHE 3a Pa3BOj BELITA4YKe MHTENMIeHIHje. MOTHBHCATH yYEHHKE Ja
AKTHBHO Y4YECTBYjY M aHAIM3UPAjy IpUMepe yrnoTpeOde BelTauyKe HHTEIUICHIN]E Y CBAKOJHEBHOM JKHBOTY.

3a gacoBe TeMe Bermmrauke HeypoHCKe Mpeke HOTPeOHO je NMPEACTaBUTH KOHIENT BEIITAaYKHX HEYPOHCKUX Mpexa, y3 AeuHHIHje U 00-
jalImene 0OCHOBHUX 10jMOBa. OCBPHYTH Ce Ha I'eHEpalHy apXMTEKTypy BEIITauYKHX HEYPOHCKHX MpEXa U NOjaCHUTH OCHOBHE €JIEMEHTE: Hey-
poH — npouecupajyhu eleMeHT BelTauyke HEypOHCKE MpPEeXe, aKTUBALMOHEe (DYHKIM]je, aJITOPUTMH yuera. VirycTpoBaTi npuMeHy Ha IIpuMeprMa
(yHKIMOHAHE alpoKCUMAaIHje, MPEeAnKIHje U KIacu(UKayje nojaraka. YIIo3HaTH ydeHHKe ca H3a0paHuM MOJAENINMA BEIITaYKUX HEyPOHCKUX
Mpexa: nepuentpos, BP (enrn. back propagation) u ART — 1 neyponcka mpexa. [lepuentTpoH: apXUTEKTypa, ajJropuraM yderma NepLenTpoHa,
npuMepH Kinacudukanyje nogaraka. BP HeypoHcka Mpexa: apxuTekTypa, anropuram yuema BP HeypoHcke mpexe, npumepn npumene. ART — 1
HEYpOHCKa MpeXa: apXUTEeKTypa, aJropuTaM yuema, IpuMepH npumene. CuMynupame pajga n3adbpaHuX Mojena y ofronapajyhum mporpaMcKiuM
jesunuma u okpyxemwuma (Python, Matlab Neural Network Toolbox).

3a gacoBe Teme [eHepucame Monena Bemrauke naTenureHnnje — [IPOJEKAT: PasymeBame pana cucteMma 3a npeno3HaBame Juia, Moryhe
je Tectuparu Beh pa3BujeHa codTBepcka pemema kao mro cy facenet (https://github.com/davidsandberg/facenet), deepface (https://github.com/
serengil/deepface), face recognition (https://github.com/ageitgey/face recognition) uiau OpenCV (https://github.com/codingforentrepreneurs/



OpenCV-Python-Series). 3a IIPOJEKAT: PazymeBame paja cucrema 3a Iperno3HaBambe roBopa, Mpeiiaxke ce TeCTupame cOPTBEPCKUX aIlThKa-
muja nomyT Apple Siri, Google Now, Microsoft Cortana, Amazon Alexa, Google Assistant. [IPOJEKAT PazymeBame (yHKIIHOHAITHOCTH CHCTEMa
3a [pEo3HaBamkEe TEKCTA — NPEHO3HaBambEe ClIOBa-Kapakrepa Moryhe je peanusoBard y ¢azama. Y uMHHUIMjaIHO] ha3K yYSHHUIM HIPHUIPEMajy CIIo-
Ba/uudpe y AUTUTAIHOM OOIMKY MM Kopucte noctojehe moctynue ckynose nonaraka nmonyT EMNIST (https://www.westernsydney.edu.au/icns/
reproducible research/publication support materials/emnist) win MNIST (http://yann.lecun.com/exdb/mnist/). Cnencha ¢a3za nompazymesa npu-
npeMy nojaraka 3a o0y4aBame, TECTHpabe U Bauaanujy Moneia. HakoH Tora, BpIM ce reHepucame u o0ydaBame Mozena BP Bemrauke HeypoH-
CKe Mpexe, y3 IOJeIIaBamke napaMerapa ydema. 3appiiHy a3y YMHM NPOLEC TECTUPamba U BaluAaluje Mojena, npaheH aHaiM30M O0CTBapeHHUX
pesyinTara y4yema.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAIGE YYEHUKA

@®opMaTHBHO OLICHHBamE, Kao Mozien npahiea HalpeoBamba YUeHHUKa, ce OJJBUja Ha CBAKOM Yacy M CBaka akTMBHOCT je 100pa MpHinKa 3a
NPOLIEHY HallpeloBaba U JaBame rnoBpaTHe nHpopmanuje. [Tocturayha yuennka je Mmoryhe BpeqHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. IIporecy
y4era); OCTaB/babe MUTaba W/HIN JaBakbe OIr0BOpa y CKJIaly ca KOHTEKCTOM KOjH ce o0jallimbaBa; H3paly 3a1araka, HCTPaKMBAYKUX [pOjeKara
U CIL.; TIPE3CHTOBAbE CaJprkaja; TECTOBE MPAKTHYHUX BEIITHHA, npahiewe nocTurayha ucxona, moMoh IpyroBuMa U3 ofie/beba y by CaBiaaBa-
Ha IpajiiBa U Cll.

ITocebHy maxkmy oOparuTe Ha YacOBUMA Ha KOjUMa TOCTYjy SKCIIEPTH U3 MOjeIHHUX O0JACTH, BPEIHYjTE aKTHBHOCT YYEHHKA KOjU MOCTa-
BJbajy MHUTaba U aHATUTUYKH Pa3roBapajy.

CyMaTHBHO OLIEHHBambE C€ MOXKE M3BPIINTH Ha OCHOBY NOJIaTaka MPHKYIJEEHUX (JOPMATUBHUM OLICE-UBABEM, pe3ylTaTa/peniemna Ipodiem-
CKOT' JIM CEMHHAPCKOT Pajia, yCMEHUX MPOBEpa 3Hamba, KOHTPOIHUX U AoMalinX 3ajiaraka, TeCTOBa 3Hamwa M cil. HaunH yTBphuBama cyMaTHBHE
OLICHE YCKIIAUTHU Ca HHANBHUAYAIHUM OCOOMHAMA yYEHHKA.

Ha3zus nporpama: POBOTUKA
1. OCTBAPUBAA OBPA3OBHO-BACIIMTHOT PAJIA — OBJIMIIU M1 TPAJAIBE

HACTABA

IIpakTnuHa HacTaBa

PA3BPE[] VKVYIIHO

Teopujcka HacTaBa Bex6e
68 nu 62

Hacrasa y 61moxy

I wmm IV 68 mu 62

Hamomena: y Tabenu je nprka3as rogummsy GoHA 4acoBa 3a CBakK OONUK paja

2. IU/bEBU YUYEIbA:

— Viio3HaBame y4eHHKA ca CTPYKTYpOM poboTa

— Ocnoco0sbaBame yUCHHKA 32 IPUMCHY 3Hama U3 TEXHUYKE MEXaHHUKE ca MEXaHH3MHUMa Y 00J1acTH poOOTHKE

— Ocnoco6spaBame yaeHNKa 3a IPUMEHY 3Harba M3 eJISKTPUIHUX [TOTOHA M OIpeMe y MEXaTPOHHMIH Y 00macTi poOoTHKe
— VIio3HaBame y4eHHKa ca yIIpaBJbambeM poboTHMa

— Ocnoco0JsbaBambe yueHHKa 3a TPUMEHY 3Harbha M3 CHCTeMa yIpaBibamba y 001macT poOoTHKe

— Yno3HaBame yueHNKa ca CEH30PCKUM CHCTeMHMa poboTa

— VIlo3HaBame y4eHHKA ca BEIITAYKOM HHTEJIUTCHIM]OM U lbeHOM BE30M Ca POOOTHKOM

— Yno3HaBame yueHnKa ca U3BpIIHUM ypehajuma unaycTpujckux pobora

— PazBujame cBectr 0 MecTy poboTa y MEXaTpOHCKUM CHCTEMHMa

3. HABUBHU TEMA, HCXO/JU YUEA, ITIPENTIOPYYEHU CAJIPKAJU U K/IbYUHHU ITIOJMOBHU CAAPKAJA

* ONUIIE PaJIHY IPOCTOP PoOOTa ¥ HAYWHE OPHUjCHTALIHjE
* o0jacHH (DyHKIM]y U3BPIIHMX OPraHa pa3sHUX TUIIOBA poboTa

* Pajiay pocTOp, MO3KIMja ¥ OpHjeHTaIja
* VI3Bpuiny oprauu, XBaTajbKe H alaTh

K/byuHH nojMoBH: po6OT, CTPYKTypa podoTa

TEMA ucxonu _ MPENOPYYEHH CAJIPXKAJ / KJbYYHH TIOJMOBH CAJIPIKAJA
TTo 3aBpIeTKy TeMe y4eHHK hie OUTH y cramy ja:
* oGjacHu mojam poboTa 1 AeduHHIIE PO6OT « ITojam u pa3Boj poborta
* HAaIpaBH Pa3inKy U3Mely reHepanija poboTa 1 U3BPIIK » OyHKIMOHAIIHA CTPYKTypa poO0Ta: OCHOBHH IIOACUCTEMH POGOTa, yllora H BpCTe:
noaeiny p06OTCKI/IX CUCTEeMa — KMHEMATCKH MOACUCTEM
* GjacHM (DYHKIMOHATHY CTPYKTYpy poboTa — MOTOHCKHU MOACHCTEH
DYHKIMOHATHA * pasinKyje nogcucremMe podora u 00jacHU BHXOBY YIOTY — MEPHH U CCH30PCKH MOACHCTEM
CTPYKTypa podora  yrBpau Opoj creneHu ciaoboxe podora « Kunemarcka oxpelheHocrt, 6poj crenenu ciobone

KunemaTnka U AMHAMHKA
pobdora

* YTBpAH KOOPAWHATHHA CUCTEM p060Ta

« o6jacHu Moryhe TpaHcdopmalje KOOPAUHATHOT CHCTEMa
pobora

* HAaBEJI€ CJICMCHTEC KMHEMATCKOT JIaHIla 1 paszKyje 3aTBOPCHE
1 OTBOPEHE JIAHIIE

* HaBeJIe TUIIOBE CTPYKType MHIYCTPUjCKHX poboTa 1 HaBeae
TIPUMEPE HUXOBE IPUMEHE

* ie(UHKIIE TUPEKTaH M HHBEP3aH KHHEMATCKH TIPpo0IeM

» KoopanHatHu cucTeM  TpaHchopmanuje

» Kunemarcku nanuu

* MuHumaiHa koHurypanuja podora

* THUMOBHM CTPYKTypa HHIYCTPHjCKUX poboTa:
— IPaBOyraoHa

— UMIIMHAPUYHA

— cepHa

— porarujcka

—SCARA

. }ll/lpeKTHH ¥ MHBEP3HU KMHEMATCKH HPOGJTCM

KibyuHu nojmoBu: knaemarcku npobiem podora




* pasimKyje HOroHe poboTa U HHXOBY HAMEHY * Bpcte noroHa ca BeroBiM THIIOBHMA:

* HaBe/Ie OCHOBHE KapaKTEPHCTUKE MOjeJTMHIX TUIOBA TOTOHA — ITHEYMAaTCKH M XUJPAYIUYHH MOTOpH poboTa
* KOMIIapupa NpeaHOCTH U HEAOCTATKE Pa3IMYUTHX ITOTOHCKHX — CJICKTPUYHHU MOTOPH poGo’ra (MOTO])]/I je}mocmepﬁe CprjC, MOTOpPH HaU3MCHUYIHE
TloroHcku cucTeMH H cucrema podora CTpyje, KOpayHU MOTOPH)
MEpPHH CHCTEMH KO * HaBEJIe TUIINYHE IPUMEPE YyIPaatbe MOTOHA — €JIEKTPOXUPAYJIUYHU CEPBOMOTOPHU
podora * TUMMYHM NPUMEPH YTpaibe OroHa

 CrpykTypa jenHe oce podora

KIby4HH NOjMOBH: IOTOHCKU CHCTEMH poboTa

* o6jacHN (DyHKIH]jy YIPaBJbauKOT CHCTEMa poboTa » CTpyKTypa ynpaBJbaukor cuctemMa pobora
* 00jacHM pasJIM4uTe BPCTE YIPaBibamba PoOOTHMA * OCHOBHH €JIEMEHTH CaBPEMEHHX YIPABIbAYKHX CHCTEMa
* YIIOpEAU pa3InyuuTe BPCTE yIpaBibamba poboTuma » CeKBEHIIUjaJHO YIIPaBJbambe poOoTHMa
Yipas/bame podoTumMa » CepBoymnpaBibarme poOOTHMA, TauKa 110 Tavyka ¥ KOHTypama

* AJIaNTHBHO YIIPaBJbame PoOOTHMA

K/byunu nojMoBu: ynpassbauku CHCTEM poboTa

* o6jacHH (hyHKIHM]y CEH30PCKOT CHCTeMa poboTa * Vnora u 3Ha4aj CeH30PCKOT CHCTEMa
* HaBeJIe THIIOBE CEH30pa Koj poboTa * TaKTHIIHU CEH30PH, CEH30PH CUJIE © MOMEHTa
* pa3lIMKyje HaMeHy CeH30pa Koj podora * Be3KOHTAKTHH CEH30PH M CCH30PH 33 MEPECHE YIa/beHOCTH:
CeH30pCKH CHCTEMH KOJI — ONTHYKH
podora — YATpa3ByqHH
— JIaCEePCKU

KIby4HH NOjMOBH: CECH30PCKH CHCTEM poboTa

* 00jacHM 10jaM BEIITAYKE HHTEIHUICHIIN]E « [TojaM BemITauKe HHTEIUICHIIN]€, INJBEBH HCTPAXKHMBAha y 00JIACTH BEIITavKe
* 00jacHM IPUMEHY POOOTHKE Y BEIITAYKO] MHTEIMICHIII]I HHTEJIUICHIIN]je
* HaBeJ/le METO/IE M TEXHUKE y BEIUTAYKO] MHTEIUTCHIIH]H * — [0jaM, BPCTE, HAMEHA, KAPAKTEPHCTUKE
* MeTo/ie M TEeXHUKE y BEIITa4YK0j HHTEIUTCHIIU]H
PoGoTHKa M BemTauKa « [nanupame 3a/1aTaka MoJeNparba:
HHTeJIMIreHIMja — mpo0ieM IUIaHUpamba MyTabe

— INTaHUPAakE XBaTama — y3uMarma
— IUIaHUpambe QUHOT KpeTamba

KJ'I:y‘lH“ l'leMOBl/l: BEIITa4YKa I/IHTCJTPIFCHH"ja

* HaBeJle TUMOBE M3BPLIHKX ypehaja mHIycTpHjcKOr podoTa  TunoBu U3BpIIHKX ypehaja — XxBaTauu, anaTi
* o0jacHu (GyHKIMjy U3BpLIHOT ypehaja nHIycTpUjcKor poboTa | « MeXaHHYKU XBaTaul — TUIIOBH, IIOTOH, YIIPaBJbakbe, CCH30p
* U3BPILK aHAIM3Y 00jexTa u n300p U3BPLIHOT ypehaja * Ananusa objexra
M3Bpmnn ypehaju « [acuBHa M aKTUBHA NPHIATOAJBUBOCT
(ena edexTopu) Ko « [THeymaTcky ¥ MarHeTHU XBaTa4yu
MHAYCTPHjCKUX poboTa ¢ AyTOMaTcKa M3MEJbHBOCT U3BPIIHOT YIaHA

* 1360p M3BpHIHOT YIaHa

KibyuHH n0jMOBM: XBaTa4yy, U3BPLIHU YWIAHOBH

* pa3IIMKyje OCHOBHE IIPHMEHE PoOOTa y MEXaTPOHCKHM « IIpumena po6oTa 3a TpaHcdep MaTepujala U ONCIyKUBAbE MAIIHA
CHCTEMHMAa « [Ipumena poOoTa y IPOLIECHUM OMepalujaMma
* o0jacHM T0jaM (MIICKCHOMIIHUX TEXHOJIOIMKHX fienuja * Po60oTH30BaHa MOHTaXa
IIpumena podora * HaBezie crpykrype henuja ca po6orima * PoGoru y riexcubuiinM texHosomkum hennjama

« CtpykType hennja ca pobotuma

Kibyunu nojmoBu: npumMena pobora

4. YIIYTCTBO 3A TUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOI'PAMA

Ha noyerky cBake TeMe y4CHHKE YIIO3HAaTH Ca [MJbEBHMMa M HCXOMMa, IUIAHOM pajia U HauMHMMa OliekhHBamba. HacTaBy oBor mpeamera
peayn30BaTé Hope] yYHOHUIIE U y KaOMHETYy WIN CIELHjaln30BaHO0] YYHOHHUIM ONPEMJbEHOj OAroBapajyhnM HacTaBHUM cpencTBuMa (poboTcka
pyka). [Ipenopyuenu 6poj yacosa 1o Temama je cienehu:

— OyHKIHOHANHA CTPYKTYpa podoTa (3/2 gacoa)

- Kunemaruka u nuHamuka po6ota (9/8 yacosa)

~IToroncku cucteMu U MepHH cUCTeMH Kof poborta (12/10 yacosa)

— Yrpasipame podoruma (10/8 gacosa)

— Censopcku cucreMu Kot podota (12 gacosa)

—PoGoTrka 1 Bemmtauka HHTENIUTeHIMja (6 9acoBa)

— W3Bpuau ypehaju (eHn edexkropu) Ko HHAYCTpHjcKUX podora (8 gacoBa)

~IIpumena pobora (8 yacosa)

M3y4aBameM OBOT IpeaMeTa Jaje ce MOryhHOCT ydeHHIMMa Jja YIO03Hajy poOOTH3anujy caBpeMeHe HHIYCTPHjCKe POM3Bomke. M3yuaa-
HBEM OBOT TpajiBa YUeHHIHU Tpeba 1a Yno3Hajy (pyHKIHOHAIHY CTPYKTYpY poOoTa u MehycoOHY MOBE3aHOCT eleMeHaTa CTpyKType y GpyHKImo-
HAJIHY LeJIMHY, IPEHOC KpeTama 1 onTepehema MexaHn3ama podoTa TOKOM MOCITy)KHBakbha IPOM3BOJHUX CHCTEMa, YIIPaB/bambeM POOOTHMA TOKOM
pazy ¥ mporpammpame pajga poboTa 3a onpelere TexHomnomke nporece. OCHOBHA KapaKTEPHCTHKA OBOT ITPEAMETA j€ FeroBa HHTEPUCIUILTIHAD-
HOCT, IITO 3axTeBa yBehaHu Hamop npodecopa y NpUIPEMH HACTaBE U YUCHHKA 32 pa3yMeBambe U yCBajambeM 00pel)eHnx mojMoBa, jep je moTpedHo
MOBE3aTH MaTepHjy U3 BHIIE HACTaBHUX 00IacTH.

IIpn ob6pamu Teme KmHemaTuka m AMHAMHUKA po00OTa OCIIamaTh ce Ha 3Hamba KOja Cy YUCHHUIM CTEKIIM M3ydaBameM HpeaMera TeXxHHUUKa
MEeXaHHKa ca MeXaHU3MHMa.

3a peanuzoBame Teme [IOroHCKH cHCTeMH MepHHM CHCTeMH po60oTa Tpeda KOPUCTUTH 3Haba Koja Cy YYCHHULH CTEKNIU y mnpeamery Enek-
TPUYHY IIOTOHU U OIIPpeMa y MeXaTPOHHIM (EEeKTPUYHI MOTOPH), Kao M 3Hama U3 IpeaMeTa XupayindHe 1 THeyMaTcKe KOMITIOHSHTe (ITHeyMar-
CKH M XHAPayIUYHU MOTOpH). HacTaBHUK Tpeba ja MpOLeHH HUBO CTEYCHUX 3HAha YUCHHKA M3 OBHX IPEMETa, HAZOTPai OBa 3HAMHa U MPHJIa-
roau poOoTUIIN.

VY temn Ynpasibame po60oTHMA, OCIIamhaTH CE Ha 3HAa KOja Cy yUSHHIH CTEKIN y npeamery CHCTeMH yIpaBibamba.



C 003upoM 712 Cy ce yYEHHIM CyCpeTaly ca II0jMOM CEH30pa y IPYTrHM CTPYYHHMM MPeJMETHMa, HACTABHUK Tpeba Ja MPOLEHN HUBO CTeye-
HHX 3Hamka U3 CEH30pa, HaJIOTPaJiM UX U U3BPIIN BUXOB TpaHcdep y TOMeH poOOTHKE.

V temu PoGoTHKa M BelITauKka MHTEJUTeHIMja, yICHUIM Tpeba a cXBaTe M0jaM BELITa4YKe MHTCIHMICHIM]E U HBCH 3HAua] Y TEXHHULH Y
TEXHOJIOTHjH, Ka0 U MEePCIICKTUBE pa3Boja.

Ipu peanuzanuju teme U3Bpmnu ypehaju podora, npuMennBaTH 3Hamba Koja Cy YUSHHIM CTEKIIN y IpeaMeTy TeXHHUKa MexaHHUKa ca Me-
XaHU3MUMA U MAIIUHCKH €IEMEHTH.

VY temu IIpumena po6oTa, HaBECTH IUTO BUILE IPUMEpPA U3 MIPaKCe.

C 003upoM 1a je mpenMeT TeOpHjCKH, YIeHHKe Tpeba aHMMHUpaTH IPUMEHOM CaBPEMEHNX HACTaBHUX CPEe/CTaBa (IlaMeTHe Tablie, HHTEepHET,
BHJEO OMM, poOoTCKa pyKa...). IToxkeJbHO je Ja ce y OKBHPY CBake TeMe KOPUCTE 3aHHMMJbHUBH BHJIEO 3aMUCH (TPHHIMI paja MOTOpA, MPHHIIUIT
paja u mpUMeHa CeH30pa, BEIITaYKa MHTEIMICHIIMja. ).

Wmajyhu y Buiy mmprHy 10jeAMHHEX TeMa Koje Tpeba CBeCTH Ha HEKOJIHMKO YacoBa (ITOTOHCKH CUCTEMH, CEH30pH, IIpUMeHa podorTa...), mpe-
MOPYYWHHBO je YUeHHINMa JaTh nqoMahu 3agaTak y BHIy mpe3eHTanuje (HeKOJIMKO YUeHHKa Ja 00paau TeMy WU A0 TeMe KOjy Jaje HaCTaBHUK
WIIH 110 U300py yYEHHKa y 3aBUCHOCTH OJ BbUXOBOI' HHTEPECOBamba) Kojy he npe3eHToBaTH y TOKy HacTase.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YYEHUKA

Canpikaje mporpama je HEOIXOHO pealn30BaTH CaBPEMEHUM HACTABHMM METOJaMa U CPelICTBHMA. Y OKBHpPY CBake MPOrpaMcKe LeJIHHE,
yueHHke Tpeba ocrocobsbaBaTH 3a: CaMOCTANIHO MPOHANAKEHE, CHCTEMATH30Bambe 1 KopHihemhe HHpopMalja U3 pasIMIuTUX U3BOpa (CTpy4YHa
JMTeparypa, HHTEPHET, YaCONUCH, YIIOCHHUIIN); BU3YEIHO ONaXarme, nmopelee n yernocTaBibame Be3a u3Mely pasinuuTHX caapxkaja (HIp. noBe-
3HMBaBC CajpiKaja peMeTa ca CBAKOJHEBHUM MCKYCTBOM, CaJipkKajuMa JpYTUX MMpeaMeTa U Ap.); TUMCKH Pajl; CaMOINPOLEHY; IPE3eHTalH]jy CBO-
JUX pamoBa U rpyIHHUX Mpojekara 1 epukacHy BH3yelHY, BepOalHy U MHCaHy KOMYHHUKALH]Y.

Ipaheme HampeoBamba yUeHHKA CE OJ[BUja HA CBAKOM 4Yacy, CBaKa aKTHBHOCT je 100pa MpUITHKa 3a MPOLICHY HAlpeaoBama U JaBame Mo-
BpaTHe HH(pOpMAalHje, a OLCHHIBAKE YICHHKA Ce OJIBUja y CKiIaay ca [IpaBUIHHKOM O OLCHHBamy. YUeHUKE Tpeba 0crnocobsbaBaT 1 0Xpabpu-
BATH Jla IIPOLICEbYjy COIICTBEHH HAIPEaK Y OCTBApUBakbY 3a/laTaka IpeaMeTa, Kao M HalpeJak Apyrux ydeHHKa y3 onropapajyhy aprymenTauujy.

CyMaTuBHO OICHUBAKE j¢ BPEIHOBAE MOCTUTHYNa YUCHUKA Ha Kpajy cBake peanu3oBane TeMe. CyMaTHBHE OICHE ce J1001jajy U3 KOHTPOJI-
HHMX WJIM ITMCMEHUX PajioBa, TECTOBA, yCMEHOT UCHHMTHBAA, CAMOCTAIHHUX WIN IPYIHHUX pajioBa ydeHHKa. [lopen Tora, yHeHHIIMMa JO3BOJIHTH
[1a 1ajy CBOje MHUILBCH-E O paJOBHMa APYroBa, apryMeHTyjy 100pe H JIolle CTpaHe pajoBa, Mpeioke u3MeHe (ITa 01 MPOMEHMIH, T UM Ce
CBUJICINO...).

VY ¢dopMaTHBHOM BpeTHOBamYy HACTaBHUK OW Tpedaio a MPOMOBHILE TPYIHHU TUjaliorf, 1a KOPUCTH NMHUTama Ja OM TeHepucao MoJaTke W3
haukux uaeja, anu U Ja MOMOTHE pa3Boj haukux uzeja, Aaje ydeHHLIMMa TOBpaTHE HHpOpMaLHje, a MoBpaTHe HH(OpMaLHje 100UjeHe 0 YUeHHKa
KOPHCTH JIa IPUJIArO/H MOlyvaBabe, 0Xpadpyje YUCHHUKE J1a OLEHYjy KBAIUTET CBOT paja. F360p HHCTpyMeHTa 3a GOPMAaTHBHO BPEIHOBAME 3a-
BHCH O]] BPCTE aKTUBHOCTH KOja CE BPEIHY]e.

Hasus nporpama: YIIPABJbAIBE BEB CAJIPKAJEM
1. OCTBAPUBAILE OBPA3OBHO-BACIIMTHOI' PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopwujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky VYkynHo
Iy IV 2 68 i 62

2. INJbEBU YUEbA:

— OcnocobspaBame yUeHHKa 3a:

— MHCTAJAIM]y anaTa 3a ynpasibame BeO caapxajeM (CMS);

— xopuiihiemne CTpyYHe TEPMUHOJIOTHjE U IIPUMEHY CTaHIapaa y 0Boj 00nacTu;

— OJITOBOPHO M3BpILIABaIhE MIOBEPEHHUX MY 33/aTaKa/loCcIIoBa;

— (hopMupame BpeJHOCHHX CTaBOBa KOjU JOTNPUHOCE Pa3BOjy HHOOPMATHYKE ITHCMEHOCTH.

3. HABUBHU TEMA, UCXO/I1 YUEA, IPEITIOPYYEHU CAJIPKAJU U K/IbYUYHHU [TIOJMOBU CAIPKAJA

TEMA HCXO1H TNPENOPYYEHH CAJIPYKAJH / KJbYYHH HOJMOBH CAJIPAKAJA
ITo 3aBpIeTKy TeMe ydeHHK he OuTH y cTamy ja:
« o6jacHu ynory CMS-a; Vrora marpopmu 3a ynpasibame canpxajeM (Content Management System/CMS);
« neunuLIe npeayciose 3a ummuieMenraiujy CMS-a; Hajnosnaruja pemewa CMS-a (unp. Wordpress, Joomla u ci.);
P ——. « nacramupa CMS; OcHoBHe (yHKIHje u npenHoctn u CMS-a;
lrlmaT o f/lel;aj « agmunmcTpupa CMS kpo3 Be6 cepsep (Hrp. XAMPP win ci1.). UHerananuja CMS-a;
- anfball:,em e - OCHOBHO IIO/ICIIABAE CAjTa; Anmunuctpupambe CMS-a: nozenaBame OCHOBHUX M0/IaTaKa O CajTy, yIpaBbabe
za P Kajem (CMS) - yIpaBbambe KOPHCHULMMA; KOPHCHHIMMA, KPEHPArbe KaTeropHje, MCHH]ja, YIPaB/babe H3IICA0M (MMIUICMEHTALHja
ApaAaj - Kpenpame KaTeropmja 1 MeHHja; TeMa/malbloHa), 0aTHH MOJIYJIH.
- YIIpaBIbatbe H3IICIOM;
- HHCTANALKjy JOAAaTHUX MOy, Kibyunu nojmosn: CMS, Beb cepsep
* Kpeupa u ypehyje uaHke; VYpehuame cagpikaja: mojam 1 CTPyKTypa 4iaHKa, Kpeupame/ypehupame unaHaka,
* [IpUIIpeMa | [I0CTaBJba CIIUKE; MOCTABIbAKLE CIIMKA, JI0JaBaAkhE ITOIPIKAHKX elleMeHaTa/0l0KoBa, J10/IeJbHBAE YIAHKA
Vpehupame Bed caxpxaja * 10/1aje HO/IpXaKe enleMenTe; oznroBapajyhoj kaTeropuju, JUCKyCHje/KOMEHTapH, 00jaBIbUBAbE CanPIKaja;
* MoflelIaBa AUCKyCHje; Kopuctu coprepcke anare (nmu anare y Cloud-y) 3a: o6pafy cluKa; KpEHpambe JIOro-a
* o0jaBibyje caapixkaj. CTpaHe, peKIaMHUX OaHepa U aHUMaluja.
K/byunu nojMoBu: ypehupame dIaHka

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE IPOI'PAMA U OHEIbUBAIGE

IpBH 4Yac y HOBO]j LIKOJICKOj FOAMHHU OJPYKATH HA HUBOY LIEJOT OZICJbeHba M MOCBETHTH I'a YIIO3HABAY YUCHHKA Ca IIMJbEBUMA U HCXOIUMa
HacTaBe, ONHOCHO y4ersa, INIAHOM pajia i KPUTEPHjyMOM W HadMHHMa OLCHHBabha, KA0 W HAYHHOM paga y KaOWHETY, IIOfeH Ha TPYIe U PacIo-
penoM peanusanuje HactaBe. JJUCKyTyjeTe ca yueHHI[MMa O lbUXOBHM HMCKYyCTBHMA Ha OBy TeMy. [IuTtajTe ux mita 3Hajy o BeO cajToBUMA; Ha KOjH



HAuMH Ce Ca/ipikaj MPE3EHTYje Ha MHTEPHETY; /1a JIM Cy YyJIH 33 HEKy O IaT(OopMH 3a YIPaBibatbe CalpikajeM; Aa JIM Cy UMaJIi IPETX0AHA UCKY-
CTBA Ca TEMOM; ...

O0muM HacTtase: Yacosu BexxOn

Mecro peann3anuje HacTaBe: YacoBu BexOu ce peainsyjy y KaOHHETy

Ionena y rpyne: Onesbeme ce 1eiH y rpyIe.

[Ipu m3panm omepaTHBHUX IIAHOBA MOTPEOHO je NedHHNCATH TUHAMUKY paja uMajyhu y BHIy na je yueme, Kao U (OpMUpamke CTaBOBa U
BPEIHOCTH, KOHTHHYHMPAHH NPOLEC U Jia jé PEe3yATaT CBUX aKTHBHOCTH HAa YaCOBHMA PEANU30BAaHUX PA3IUUYMTHM METOACKHM HPHUCTYIOM, KOpPH-
mhemeM HHpOpPMaIHja U3 pa3IMuUTHX H3BOPa, Ipe3eHToBameM Beher Opoja peanHux mpuMepa u y3 akTHBHO ydelnhe y9eHHKa.

HacraBHe caapikaje je HEONXOIHO peali30BaTH KpO3 CUMYJIAlHjy IITO BUIIE CUTyalllja U3 pealTHOT KOHTEKCTa, KoprcTehu caBpeMeHe Ha-
CTaBHE MeToJe U cpeacTsa. Tpeba HacTojaTH 1a y4eHUIH Oy1y 0CIIOCOOJBEHH 3a: CaMOCTAJIHO PElIaBabe MPOOIEMCKHX CUTYallHja; IPOHANIAKEbE,
CHCTeMaTH30Bamke 1 Kopumheme nHdopManyja U3 pa3InanTiX U3Bopa (HIp. CTPydYHe JINTeparype, HHTEpHEeTa, Yaconuca, yuOeHuKa, Karaiora. . .);
BHU3YEITHO OTaXKame, opeljembe U ycrocTaBbame Be3a n3Mel)y pa3nnantix caapikaja (HIIp. OBE3NBAakE caapiKaja MpeaMeTa ca CBaKOIHEBHIM HC-
KYCTBOM, CajpKajuMa JIPYTHX IpeAMeTa U Ap.); THMCKHU paJi; CaMOIIPOLICHY COIICTBEHOI 3Haa M HaIllPeJOBakba; NPE3EHTAlljy CBOjUX panoBa
TPYIHHUX TIpojeKaTa u euKacHy BH3yeIHY, BepOaJIHy M IMCaHy KOMYHHKaIHjy y3, Kaaa je To HOTpeOHO, 1 oAroBapajyhy aprymenranujy.

[Ipunukom peanuzanyje HacTaBe HcTahy BaKHOCT MOINTOBamka CTaHAapAa y OBOj o0lacTd M yka3zaTu Ha Moryhe mpoOiieMe Koju ce MOTy
T0jaBUTH YCJIe]l HEMOIITOBAaka W/WIIM HEeTIPUApKaBarma UCTOT. [ToXKeJbHO je HaCTaBy pealln30BaTH Kpo3 MpoOIeMCKe 3aJaTKe KOjH Cy NMOBE3aHH ca
peaHUM KOHTEKCTOM y KOjiMa YYSHUIN paJie Ha Pa3iIMIuTHM JIeJIOBUMA 3aaTKa, HIPajy pa3iIHdIuTe YJIore U [ajy pellerha y 3aBUCHOCTH OJ] KOH-
TEKCTa y KOMe Ce Hajase.

3a peanu3alyjy HacTaBe KOPUCTHUTH ayate (OKpyXemwa) KOju Cy JIAKO JIOCTYIHY YYEHUIIMMA y MOy HHCTANIallje Ha lbUXOBHM padyHapH-
Ma Wi ce Mory kopuctuts oHinajH (y Cloud-y). Ilpenopyka je na ce caapikaju peaiausyjy Kpo3 paj Ha jenHa ox akryennux CMS miardopmu koje
cy y nonynu (Hup. Wordpress, Joomla v ci1.). 3a pax Ha BeO cepBepy MOTY ce KOPUCTHTH aIUTMKalje Ha padyHapy Koje CUMynpajy BeO cepsep
(anp. XAMPP unu cnuuHe) uinu ce Mory KOpucTuTy OecriatHu BeO cepsep (y Cloud-y).

[prkoMm peanusanyje cagpikaja MOoTPeOHO je OCMUCIHTH LITO BHUINE NMPOOIEMCKUX CHTYyaluja, 6asupaHUX HA pealHUM rorpedama Ko-
PHCHHKA U PEIIaBamkeM HCTUX MoAcTahy KpeaTHBHOCT Koj ydeHHKa. Ha modeTky je moskesbHO MperieaTH HeKOJIMKO Pa3iIHIUTH jaBHUX CajTOBA
peannzoBanux Ha CMS mnardopmu.

Ca yueHnnnma Tpeba IUCKyTOBaTH 0 MOTyhyM penremHuMa, Kao U 0 TPEHJJOBHMa y 0BOj 001acTH.

ITpunukom n3Bohema BexON MoceOHO 0OPAaTUTH MAXKIbY HA: HAYHMH Paja; pPyKOBamke padyHapuMa U OJHOCY IpeMa BUMA; IUIAaHUPamhe BpeMe-
Ha KPO3 CMUCJIEHO U PyTHHCKO 00aBJbatbe PasoBa; MEAaHTHOCT ¥ IPELU3HOCT Y 00aBjbakby 10CIIa; KOMyHHKALUjy Ca CapaJHULNIMA.

Ocrioco0uTH y4eHHKe a e(pUKaCHO M PAIlMOHATHO KOPHUCTE padyHape Ha HaYMH KOjH HE YTPoXKaBa BIXOBO (PU3MUKO U MEHTAITHO 31paBJbe.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAILE YYEHUKA

@dopMaTHBHO OLICHHBamE, Kao Mozien npahema HalpeoBama YUeHHUKa, ce OJBHja Ha CBAKOM Yacy U CBaka akTMBHOCT je 100pa IpHinKa 3a
HPOLIEHY HallpeloBamba U JaBame rnosparHe nHpopmanuje. [Tocrurayha ydennka je Mmoryhe BpeqHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. IIporecy
y4ema); IOCTaBJbake MUTaka H/WIH JaBake OAroBOpa y CKIIaay ca KOHTEKCTOM KOjH ce 00jalmhaBa; H3paay 3aJaTaka ! Cll.; IPe3eHTOBAkbE Ca/Ip-
*kaja; momoh IpyroBuMa u3 oieJbemha y LIUJbY CaBila/iaBarba IPanBa | CIl.

Bex0e Tpeba opraHU30BaTH Tako Ja YYEHHK MMa JJOBOJFHO BPEMEHa Jla 3aBPIIN NpeABUl)eHe aKTHBHOCTH. Y YeHHIH Tpeba ja Bojie THEBHHUK
BEXOH, MM KOPHUCTE yHANpe[ MPHUIIpeMJbeHa YIIYTCTBa 32 BeX0e, a OLCHUBAhC JHEBHUKA BEKOU je 1eo (hopMaTHBHUX mpahema HampemnoBama
YYEHHKA.

Ha xpajy cBakor yaca Wi akTHBHOCTH 00aBE3HO IIOXBAINTH YYEHHKA 33 OHO IITO je TIOCTHTa0 M JIaTH My IIPeropyke IITa jom Tpeba 1a ypaau.

TToTpeOHO je OCMUCIUTH BHIIE TUIIOBA PA3IMYMTHX aKTHBHOCTH Ca MPOLYKTUMA Pa3IMYMTOr HUBOA CIOKEHOCTH M YTBPIWTH OYCKHUBAHE
HCXOJie, a peMa BhUMa 1 KPUTEPHjyMe BPEHOBAbA.

OuemrBame yUeHHKa ce OBHja y cKiIany ca [IpaBuiHHKOM 0 olemuBamy. [1oTpeOHO je Ha MOYeTKy MIKOJICKEe TOAWHE YTBPIUTH KPUTEPH-
jyMe 3a onemuBame (y ckiany ca IIpaBUIHHKOM O OLCHHBakY), IPBEHCTBEHO 32 CYMAaTHBHO OLICHMBAKE U Ca HHMa yNo3HaTH yueHuke. Cyma-
THBHO OLICH-HBAKE CE MOXKE U3BPIINTH HA OCHOBY (JOPMATHBHOT OLICHHBAa, PE3YIITaTa/pelieha NPoOIeMCKOT 3a/1aTKa, IpahiekheM paja yuyeHHKa
— OCTBapHBama ucxoza u cil. Haun yTBphuBama cymMaTnBHE OIEHe YCKIQAUTH Ca HHANBHIYAIHUM 0COOMHAMa yUeHHKA.

Ha3zus nporpama: BEB IIPOI'PAMUPAILE

1. OCTBAPUBAILE OBPA3OBHO-BACIIMTHOI' PAJIA — OBJIMIIU U TPAJAIBE

Paspen Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 6oy VkynHo
v 62 62

2. IU/bEBU YUYEIbA:

— PasBujarme cBeCTH 0 3Hauajy BeG TEXHOIOTHja y CAaBPEMEHNM HH(POPMALIHOHIM CHCTEMHMA,;

— IIpunpema ydeHnKa 3a CaMOCTaJIHy HU3pajy MOTIYHO GyHKIHOHATHUX U HHTEPAKTUBHUX BeG Mpe3eHTaluja moMohy caBpeMeHnX TEXHOIO-
ruja

— Ocnoco6paBamke yUeHHKa 3a MICAbE MPOTrpaMa y CKPUIITHOM je3HKY



3. HABUBU TEMA, UCXOJAU YUEA, IPENIOPYYEHU CAJAPXKAJA U K/bYUYHHU TIOJMOBHU CAJIPKAJA

« HaBeJie puMepe BeO cepBepa, TEXHOJIOTH]E KOje OCIyXKY]y U
miatopMe Ha KojuMa ce M3BpIIaBajy

TEMA LI.CAL . MPENNOPYYEHHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA
ITo 3aBpieTKy Teme yueHuk he 6MTH y cTamy ja:

* pazyme npuMeHy 1 MOryliHOCTH MHTepHeT 1 BeO TexHonoruja | * 3Hauaj MHTEPHET U BeO TEeXHOJOTHja y CaBPEMEHOM APYIUTBY (BeO MOPTAIN 3aCHOBAHU
ca HarJIaCKOM Ha IPOjeKTOBAE M MPOTPAMUPAEE Ha MOJlal[Ma, BUPTYEITHE MPOJABHHUIEC 3aCHOBAHE HA €-TPrOBHHM...)

* 00jacHH CBOJCTBA M HABE/IE IPUMEPE CEPBEPCKUX CKPHUIIT « [Inardopme 1 je3uiy 3a pa3Boj BeO arukkaiija
jesnka » O6pana — cepBepcku ckpunt jesuiu u anatu (ASP, PHP, JSP, CGI)

Vion y Be6 * 00jacHH CBOjCTBA M HAaBEJE MPUMEPE KINjEHTCKUX CKPUINT » O6pasia — KIMjeHTCKH CKpUNT je3ui 1 anaru (JavaScript u VBScript)
HporpaMupane jesnka « Ilojam n kiacudukaumje cepsepa (e cepsep, dajit cepsep, cepBep 3a CIEKTPOHCKY

MOIITY).
« O6paza — Beb cepBepy, yciyra HociIyuBama Beb canpixaja (web hosting)

K/byuHHn nojMoBH: IporpaMcku je3uuu, Be6 cepBep, KINjeHTCKA alIMKAlNja, HHTEPHET
npernenady, riardopma 3a pa3Boj BeO armKanuje

CepBepckn cKpUnT
jesuum

* pazyMe 3Ha4ele¢ OCHOBHHX THIIOBA MOJaTaKa, KIbyUYHHX PeuH,
MPOMEHJbHBHX, KOHCTAHTH.

* JIEKJIapHIle IPOMEHIBHBE y IPOrpamy.

* Mcnucyje mpoMeHJbHBE U KOHCTaHTe

* VBOJ y cepBepCKe CKPHIT je3HKe

* Cunraxca PHP je3uka

* OcHoBHH TUNOBH nozaraka y PHP jesuky
* Mcnue noparaxa.

* DOM — OjekTHH MOJEeN JOKyMEHTa

Kibyunn nojmoBu: cepsepcku ckpunrt jesux, PHP, DOM

CTPHHIOBH Yy CEPBEPCKOM
ckpunr jesuxky PHP

* [IpuMembyje TeXHUKE pajia ca CTPUHIOM;
* [Tume u TECTHpa Nporpame y KOj]/lMa C€ KOPUCTE CTPUHTOBHU:
OoCHOBHE (DyHKIIHje 32 pajl ca CTPHHIOBUMA.

* lepunnimja crpunra

« MHuimjanusanmja cTpunara

* OcHOBHE (yHKIHje 32 paji ca CTPUHIOBUMA.

« CamocTaiHa u3paja CKpHITH KPO3 paji ca CTPUHTOBUMA

KibyuHu nojmMoBu: CTpuHr

Yiumame noaaraka ojx
KJIMjeHTa

* Kopuctu HTML o3Haky FORM

* Kopuctu atpubytr ACTION

* Kopuctn arpu6yr METHOD

* Kopuctu HTML kouTposie 3a popmynap u PHP

* [Tucame annukamuje Koje KOpucTe KOHTpoie Gopmynapa u
TpUMEbYje MaTeMaTHUIKe OTIepallyje Hajl yHOCOM O] CTpaHe
KOPHUCHHUKA

« [Tume mporpaMcKy CTpyKTypy Koja MOXe Ja OUTyqH Koja
akumja Tpeda na ce npeaysme Ha WEB cTpann

* Web dopmynapu

* O3naka FORM

* Atpudyr ACTION

* Atpubyr METHOD

« HTML xonTpone 3a ¢popmynap u PHP (enemenTn 3a yHOC nogaraka)

« Kopuniheme BpenHocTH Koje cy Bpahene u3 ¢popmynapa y PHP ckpunroBuma

Kibyunn nojmosu: FORM, ACTION, METHOD, ¢opmyinap

Tok nporpama
M yIpaB/bame
M3BpIIABALEM Y
cepBepcKOM CKPUIT

* IpENo3Ha OCHOBHE TUIIOBE OTIEPaTOpa;

* nuIe u3pase M Hapende kopuctehu oneparope;

* HANHIIE ¥ TECTHPA MPOrpaMe Ca POCTOM JTHHHjCKOM
CTPYKTYpOM y KOjHMa C€ KOPHCTE apUTMETHUKHU U JIOTUYKH
u3pasu;

* Iperno3Ha CTaHaapaHe GyHKIuje;

* IpUMeEYje CTaHAapaAHe QyHKIHje

* Ipeno3Ha OCHOBHE Hapebe rpaHama;

* Oneparopu jesnka. ApHTMETHYKH oriepatopu. Oneparop 1071ene BPEAHOCTH.
Penarujcku oneparopu. Jlornuku oneparopu. IIpsencTBo oreparopa. M3pasu;

« Jlonathu oneparopu nozeie BpeaHoctu. OnepaTtopy HHKPEMEHTHPaba U
JCKPpEMCHTHPAkA;

« Cranzpapane GpyHKiuje

« CeKBeHIIa U CeNeKLuja.

* Hapenba rpanama.

* Hapez6a BuiiecTpyKor rpaHama.

HHU30BE

« [Tuie u Tectupa nporpaMe y Kojuma ce oapehyje MakcumanHu
W MUHHUMAJTHU €JICMCHT HU3a,

* [Tue u TecTupa Nporpame y KojuMa ce CopTupa u
MpeTpaxyje Hu3

jesuxy PHP
* IIpe03Ha OCHOBHE Hape0e rpaHama;
* neuHMIIE U3pa3 HA OCHOBY Kora ce oapehyje Tok Kibyunn nojmMoBu: cepsepckom ckpunt jesnky PHP — cunTakca
M3BpIIABaba aIFOPUTMA U IIPOrpama;
* KOPUCTH Pa3IM4YNTE THIIOBE I'PaHarba (1IBE WM BHILIE FPaHa).
* lebunuie Hu3 * Hus kao CTpyKTyHpaH THII [OJIaTKa;
* Nnnnujanusyje Hu30Be * lebpunncame HU3a;
* ITuure u TecTHpa Ko y Kojuma ce GpopmMupa 1 HCIIHCYje HU3; » MHuimjanusanyja Hu3a;
« [Tuue u TecTupa Oporpame y KojuMa ce CopTupa u « [IpucTymname elNeMEHTHMA HU3a,UTepaLnje KPo3 HH3;
TpeTpaxyje Hu3. * Utepanuje Kpo3 HeCEKBEHIMjaTHE HIU30BE;
Jennogumensuonannu | » Kopuctu GyHKIMje 32 COPTUPAEE HU30Ba » DyHKIMje 32 COPTUPAE HA30BA;
HH3 y cepBepcKoM cKpunT | * [Ipumemyje pasHe QyHKIMje 3a paj ca HU30BUMa « [IperpaxuBame HI3a;
jesnxy PHP * [nmre mporpama 3a ypehusame BeO cTpaHe Koje KOpHCTe « PazHe dyHKuMje 3a paJ| ca HU30BHMA;

« CamocTranna u3pajia CKpUITH 3a COPTUPAKC HU3A,
« Camocranna u3pajia CKpUIITH 3a TPAKEHE MUHUMAIHOTI U MAKCUMAJIHOT €J1IEMEHTa
HHU3a

Kibyunu nojmoBu: cepsepckom ckpunt jesuky PHP — Huszosu, dynkimje

Kaujentckn ckpunt
jesuun
u Java Script

* kpeupa (yHKIHMje u kopucTH gorabhaje nmpo3opa, Muila,
obpacra, Tactepa.

* pyKyje ca obpacumma

* oOpabyje rpemike, try-catch

* N03Haje paj ca konaunhuma (kpeupa, unra, Opuire komaunhe)

* HaBoau Java Script GuGnuoreke

* no3uaje ocuose JQuery framework-a

* KOPHCTH Ajax mo3use

* Obpacu, popme, npo3opu

 Konaunhu (kpenpame, unTtame 1 Oprcame)

* AHann3a U TeCTUPAEE TOTOBUX CKPHIITH

* JQuery — Hanpenau JavaScript

« JSON — npebanuBame nogaraxa u3 jeaHor popmara y Apyru
 Bannpanuja enemenara gopme

« [IporpamMupame AMHAMIYKHX CTPaHULA

* Ajax(Asynchronous JavaScript And XML) Texnonoruja

« Ipocnehusatse noxaraka u3 JaaCkpunra y PHP

« CamocTasiHa M3pajia CKPUITH

Ksbyunn nojmosn: KinjenTcku ckpunt jesurm: Java Script-HanpeHe TeXHHKE

4. YIIYTCTBO 3A TUJAKTHUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha npBoM 4acy yno3HaTu y4eHHKe ca HUJbEeBHMA U NCXOJMMa HAacTaBe, OHOCHO yUeHha, INIAHOM pajia U KPUTEPHjyMOM U HaYMHHMA OLICHHU-
Bama. Y pajy ca y4eHHIMMa KOPUCTUTH Hajpa3iIMINTHja HACTaBHA CPEJCTBA U N3BOpE MH(POPMAIja Y IUJbY aIeKBaTHH]ET IPHUCTYTA YICHUIINMA
u MoryhHOCTHMa 3a JIaKile ycBajame rpagusa. Hacraa ce peanusyje ImyTeM aKTUBHOCTH Y4€HHMKA KPO3 IPYIHHU paf, paj y mapy U HHAWBHIyall-
HOM pany. [IpunukoM peanusanuje HacTaBe OJf HACTaBHUKA CE OYEKYje Ja KOPUCTH pa3He METoJe Kao LITO Cy: BepOallHa METO/a, METoa IeMOH-
CTpanuje, MEeTo/a TPYIHOT pana. Y OKBHPY CBUX TeMa yBOAHH dacoBH he OuTH peann3oBaHU (poOHTAIHO U AEMOHCTpaTHBHOM MeTonoM. Hacrasa



he ce peanuzoBatu Kpo3 yacoBe BexxOu. Ha npBuM yacoBrMa JHUCKYTYyjeTe ca ca yYeHHIHMa O ojMy Beb mporpamupama. M36opHu npeamer Bebd
nporpaMupame je HacTaBak npeaMera BeO nu3ajH, KOju Cy YUSHHIM CIyNIaIn y Ipyroj U Tpehoj ronuHu. YBOJHM 9acoBH Tpeba Jja MOBEXY OBa
J[Ba TIpeMeTa

Oo0sunm HacraBe: Bexoe (62 vaca)

MecTo peaan3anuje nHactaBe: CBU YacOBH Ce pean3yjy y padyHapCKOM KaOHWHETY.

IIpenopy4eHu 6poj 4yacoBa Mo reMama:

* ¥Boz y BeO mporpamupame: 4 4acoBa BexOH

* CepBEepCKH CKPHIIT je3UU: 9 yacoBa BexOH

* CTpHHTOBH y ce€pBEpCKOM CKpHIT je3uky PHP: 6 yacoBa Be:xon

* Y3umarme noaaTaka o KJiujeHra: 6 yacoBa Be:kOH

« Tok mporpama ¥ ynpasjbame U3BpIIABambeM y cepBepckoM ckpunt je3nky PHP: 12 yacoBa Bexon

* [[ukmyHe mporpaMcKe CTPYKType Y cepBepckoM ckpunt jesuky PHP: 8 yacoBa Bexou

* JeHOAMMEH3HOHAIHH HU3 Y CEpPBEPCKOM CKpHNT je3uky PHP: 8 uacoBa Bexon

» Knujenrcku cxpunt jezunu: 10 yacoBa Bexon

Be:k0e peanmuzoBaru y 010Ky 071 2 9aca HeIeJHHO (IO CBAKOj TPYIIH).

V yBogHOM Jieny aTH yYeHHIIMMa TEOPHjCKy OCHOBY HEOIXOIHY 3a pa3yMeBambe U N3BOlehe BeXKOH Y CKPUIT IMPOrPAMCKHM je3UINMA.

V nornasibuMa BezanuM 3a PHP cepBepcku CkpHNT je3uk ca yueHHIMMA caBlaJaTH OCHOBE NPOrpaMupama. Y YeHHK CaMOCTAIHO IHUIIE U
TECTHpa CKPHIIT IPOTrpaMe Ha padyHapy (WIH HajBHIIIE IBA YUCHHUKA 32 jeJHUM padyyHapOM).

AKIIeHAT je MPBEHCTBEHO Ha MPAaKTHYHOj IPUMEHH (IHCame mporpaMa), a He Ha TEOPUjH U CHHTAKCH IIPOrPaMCKOT je3HKa.

Hapenbe nukityca peann3oBaTy Kpo3 IpHMepe KOjH pellaBajy Heke KOHKpETHE IIpo0iIeMe U3 eJICKTPOTEXHHKE.

Kpo3 3agarke ca HU30BHMa yBexkOaBaTi U Hapenode rpaHama 1 Hapenoe MUKITyca.

WHcuctrpatn Ha kopuinhemby 01baroTeka GpyHKIHja.

Kpo3 u3pany n npeseHTanyjy IpojeKTHHX 3a/1aTaka IPOBEPUTH OCTBAPEHOCT NCXOA 3a U3y CKPHIT IIporpama:

1. IpojexTHu 3agarak: CamocTanHa u3pana BeO ammkamuje y cepBepckoM ckpunt je3uky (PHP)

2. IlpojexTHu 3aparak: Mucrananuja u kadurypamyja Be6 cepBepa 1 u3paaa Bed aruiukaiije y KIHjeHTCKoM CKpunT je3uky (Java Script)

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YYEHHUKA

HacraBHUK KOHTHHYHpAHO MPaTH ¥ BpeIHYje NocTUrHyha ydeHuka kopuctehu mocTynke BpeAHOBamka Koja ¢y y QYHKIN]H JaJbeT yuema a TO
Cy: IpOILeC y4era 1 HalpPeI0Bamba, PE3yITaTH Koje YUSHHK OCTBapyje, HauMH Ha KOjU JI0JIa3| A0 Pe3ylTara, capajiby, HHUIMjaTHBY, YIIOPHOCT U
aHTa)koBame. HacTaBHUK peZJOBHO Oelexy CBe aKTUBHOCTH YYSHUKA ¥ MH()OPMHUIIE YIEHHKE O HOCTUTHYTHM pe3yITaTuMa U HalpeIoBamby.

V ¢opmaTHBHOM BpeAHOBambY HACTABHUK MOTHBHIIE yYCHHKE U Pa3MHIIIba O PEIICHUMa, Y3pOLMMa U MOoCIeauama, oxpadpyje ux Ja no-
CTaBJbajy ITUTakba, Pa3BHja CaMOCTAIHOCT U CaMOTIOy3/Iamkhe YUSHHKA TaKo IITO MX MOJPrKaBa Jia MCKaXy MUILbEHE, 00pa3axke CBOje MpeyIore y
3a]1aT0j CUTYallljH, apryMEHTOBAaHO KOMEHTapHUIIly ApyTe IPeyIore U OLehYjy KBAJIUTET U HAallpeak CBAaKOT pajia, 3Hamba UTH.

3a CyMaTHBHO OLICH-MBamke OM Tpebalio Ja pemasajy 3agaTKe KOju capike HEKe acleKTe HCTPaKUBAYKOT pajia, Aa caipiKe HOBHHE TaKo Ja
YUEHHUIIM MOTY Jla IPUMEHE CTeUYeHa 3Hama U BEIITHHE. Y BPETHOBambY HaydeHOTr Tpeba KOPUCTUTH PAa3IMUYUTEe HHCTPYMEHTE, a U3BOP 3aBUCH O
BPCTE aKTUBHOCTH KOja ce BpeAHyje. Y Ipoliecy ollelmuBamba 100po je KopucTuTH noprdonno (30upka JoKyMeHaTa M eBHACHIH]a O IPOIiecy Ipo-
JOyKTHMa pajia y4eHHKa Y3 KOMEHTape M MPernopyke) Kao U3BOP MOAaTaKa M MoKa3aTesba O HalPEHIoBamky YUCHHKA.

[Ipemior 3a CyMaTHBHO OLICHUBaHE: TECTOBU 3HAMA, aKTUBHOCTH Ha yacy, JoMahM 3aJaTak, MPOjeKTHHU 3a/aTak, U3paja Mpe3eHTanuja u
npe3eHToBamke. [IpHIKOM cBakor BpeJHOBamba MOCTUTHYyHa NOTPEeOHO je YIeHHUKY JaTH NMOBpaTHY MH(OPMANHjy Koja MoOMaXke J1a pasyMe Tpellke
1 To00JbIIA CBOj PE3YyNTaT U yUCHe.

Hasus nporpama: JUT'NTAJIHO YIIPAB/BAILE EJIEKTPUYHUM IIOTOHUMA

1. OCTBAPUBAIHLE OBPA3OBHO-BACIIUTHOT PAJIA — OBJINIIU U TPAJAILE

Topunimu HoHA YacoBa: Teopwujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky VYKynHo
v 62 62

2. IUJbEBU YUEbA:

— OcnocobbaBarme 3a MOBE3UBAHE XapABepa eIEKTPOHCKHX MPeTBapaya y Ujby perynaryje Op3uHe WK MO3HIHje;

— Ocnoco6ipaBame 3a y IIOBE3UBaE XapBepa U coTBepa 3a perynarujy 6p3rHe MOTOpa jeTHOCMEPHE CTPYje IPUMEHOM jeAHOKBaJPAHOT
qorepa;

— OcriocobspaBambe 3a y OBE3UBAILE XapABepa U copTBEpa 3a Peryaannjy Op3uHe MOTOpa jeTHOCMEPHE CTPYje IPHUMEHOM ABOKBAIPAHTHOT
qorepa,

— OcriocobspaBabe 3a y MOBE3MBAbE XapABepa u codTBepa 3a copTBepa 3a perysaiujy Op3uHe YHUIIONAPHUX U OUIIONAPHUX KOPATHHX MO-
TOpa

— Ocnoco6baBame 3a y HOBE3HUBAE XapBepa U copTBepa 3a peryialyjy Ho3uluje YHUIIONAPHUX U OHIIOTApHUX KOPAYHUX MOTOpa

— OcmocobbaBame 3a y MOBE3MBAmbe XapBepa U codTBepa 3a BHIIEOP3UHCKO YIIPaBibambe TPO(PA3HAM aCHHXPOHHM MOTOPOM MPHMEHOM
¢pexsenTHor mperBapaya u [1IJ11]-a



3. HABUBU TEMA, UCXOJAU YUEA, IPENTIOPYYEHU CAJAPKAJA U K/JbYUHU TIOJMOBHU CAIKAJA

TEMA

nucxoam
TTo 3aBprueTKy TeMe ydeHuk he OuTH y cTamy ja:

NPENNOPYYEHHU CAJIP)KAJH / KIbYYHH TIOJMOBH CAJIP/KAJA

YBoa y AMTHTAJIHO
ynpaBibame
CJICKTPUYHUM [IOrOHUMA

* HaB€I€ OCHOBHE IIPEAHOCTU JUTHTATIHOT YIIpaBJbamba
CJICKTPUYHUM ITOTOHUMa

* HallpTa OCHOBHY OJIOK LIIEMY JIMIUTAIHOI CUCTEMA 3a
YhupaBJbamke CICKTPUIHUM ITIOTOHUMA

* 00jacHH HaMEHY OCHOBHHX JI€JIOBA Ha OJIOK IIEMH JIUTUTATHOT
yIpaBibamba eIeKTPHYHUM IIOTOHUMA

* HaB€I€ OCHOBHE KapaKTEPHUCTUKEC MUKPOKOHTPOJIIEpA
HaMEHECHHUX 3a YIIPpaBJbambe CICKTPUIHUM ITOTOHUMaA

* KOPUCTH COPTBEPCKO OKPYIKEIbE 3a IPOKPAMHUPAHHE
MHUKPOKOHTPOJIEPA 34 YIIPABJbAkE CICKTPUIHUM ITIOTOHUMA

* TECTUPA jeTHOCTABHHjH IIPOrPaM y MUKPOKOHTPOJIEPY

. HPSHHOCTPI JUTUTAIHOT YIIpaBJbamka CJICKTPUIHHUM IIOTOHUMA

* OcHOBHa OJIOK HIeMa JWTATATHOT YIIpaBJbamka €ICKTPUYHHUM IIOTOHMMA OIIITE HAMEHE

* OCHOBHE KapaKTePHCTHKE MUKPOKOHTPOJIEPA HAMEH-CHUX 3a YIIPABIbAE
CIICKTPUYHUM IIOTOHUMA

* CohTBEpPCKO OKPYXKECEE 38 IPOrPAMHUPaE:e MUKPOKOHTPOJICPA 33 YIIPaBIbaibe
CJIEKTPUYHUM [IOrOHUMaA

* I/IMHHCMCHT&HI/IjajC}IHOCTaBHOF TECT IporpamMa y MUKpPOKOHTPOJIEPY

Kiby4HH MOjMOBM: IMIUTAIIHO yIIPaB/bakbe, SICKTPHUYHH HOIOH, OJIOK 1Iema,
KapaKTEPUCTUKE MUKPOKOHTPOJIEPA 3a YIIPABJbAKE CIICKTPUYHUM IIOTOHHUMA,
coTBEPCKO OKPYKEHE 3a Pajl ca MUKPOKOHTPOJIEpHMA

IMoGynna/apajeepcka
KO0J1a y peTBapaynMa
eHepreTcke eJeKTPOHHKe
CJICKTPUYHHUX IOrOHA

* HaBeJIE YJIOTY MOOYIHOT/APajBEPCKOT Koma

* HaBeJIe OCHOBHE KapaKTePUCTHKE MOOYIHNX KOs

* IOBEKE MUKPOKOHTPOJIEPCKY KapTHIy ca o0y HuM/
JIPajBEPCKUM KOJIOM CHa)KHOT OMITONIApHOT TPaH3UCTOpa
MpeTBapayeM ca CHaXKHUM OUIIONapHUM TPAH3HCTOPOM

* [OBEXE MUKPOKOHTPOJIEPCKY KapTHILy ca MoOyaHuM/
JIPajBEPCKUM KOJIOM CHa)KHOT H-KaHAJIHOT Moc(eTa 1
npeTBapayeM

* [OBEXE MUKPOKOHTPOJIEPCKY KAapTHILy ca o0y HuM/
JIPajBEPCKUM KOJIOM CHa)KHOT IM-KaHAJIHOT Moc(eTa 1
npeTBapayeM

* [OBEXE MUKPOKOHTPOJIEPCKY KapTHILy ca o0y HuM/
npajsepckuM kosiom UT'BT-a n npeTBapadem

* OBEXE MUKPOKOHTPOJICPCKY KAapTHILy €4 HHTEIPUCAHUM
1o0y/THUM/ ApajBEePCKUM KOJIOM cHaxkHOT Moc(era (MI'BT-a)
M IIpeTBapayeM

* IMILUICMEHTHPA MIPOTPAMCKO PEIICHHE 32 YKIbYUCHE U
HCKJbY4E€HhE TPAH3UCTOPA CHare (CTapT/cTo)

* TECTHPA U3BpIICHE MPOrpaMa

* IeMOCTPHUpPPA Pajl XapABEPCKOT KOla

« IlonyHa/npajeepcka Kona 3a ynpaBJbamke TPaH3HCTOPUMA CHare,

* OCHOBHE KapaKTepHCTUKE MOOYIHUX KO

« [Ipumepn noBe3MBamba MUKPOKOHTPOJIEPCKE KapTHIE HOOYAHOT/APajBepPCKOT KoJla U
npeTBapaya

* [TacuBHO KoJI0 3a MOOYhHBabe CHAXKHOT GUIIONAPHOT TPAH3UCTOPA, CTAPT/CTOM
TpaH3UCTOpa

« ITacuBHO KOJIO 3a MOGyhHBaEe CHAXKHOT H-KaHAJIHOT MocdeTa, cTapT/cTon
TpaH3UCTOpa

« [TacuBHO KOIIO 32 l'[06yIjI/IBaH)e CHaXXHOT M-KaHAJIHOT MOCdJCTa, CTElpT/CTOH
TpaH3UCTOpa

« [TacuBHO KoJio 3a nodyhusame UI'BT-a, crapt crom TpaH3ucTopa

* I/IHTCFPI/ICaHa KoOJ1a 3a n06yI)14Ba}be CHaXXHUX MOCdJeTOBa, CTapT/ CTOII TPAH3UCTOpa

K/by4HH N0OjMOBH:IACHBHO MOOY/IHO/APAjBEPCKO KOJIO, HHTETPUCAHO TTOOYIHO/
JIpajBepCKO KOJI0, KAPAKTEPUCTHKE MOOYAHUX/IPajBEPCKUX KOJIa, OCHOBHE IIEMe
TOBE3MBaba JAPajBEPCKHX KoJla

Perynauuja 6p3une
jeanocmepnor
MOTOpPA PHMEHOM
jeIHOKBaJApaHTHOT
yomepa

* o6jacin PWM TexHHKY ynpaBibarba jeJIHOKBaIPAHTHUM
YOMEPOM 3a perynauujy Op3uHe jeqHOCMEPHOT MOTOpa

* TIOBEKE MHKPOKOHTPOJIEPCKY KapTHILy ca IpeTBapayeM 1
MOTOPOM

* IMIUIEMCHTHPA aJITOPUTaM YIIPaB/batba 3a Perynamnjy op3uxe
jemHOCMepHOT MoTOpa puMeHoM PWM TexHuKe.

* IMOHCTPHPA IIOKPETAHE U 3yCTABIbAbE YIPABIHAYKOT
AJITOpPUTMA PUMEHOM CTapT/CTOII TacTepa

* IEMOHCTpHpa perylaiujy 6p3uHe IPUMEHOM MOTCHIIHOMETpA
Ha aHaJIOTHOM Y1a3y MUKPOKOHTPOJIEPCKE KapTHLIE

* M3MepH HAIOH, CTPYjy 1 OpP3MHY MOTOpa 3a IIpoMeHy (akropa
HCITyHE

* HALIPTa OCHOBHE PETY/IAlMOHE KApaKTEPHCTHKE

* PWM rexHuKa yrpaBibatba jeAHOKBAPAHTHUM TPAH3UCTOPCKHM YOIIEPOM 32
perynamnujy 6p3uHe jeTHOCMEPHOT MOTOPa-MPHHLIMI TEXHHUKE yIpaBJbama U
peryunaiuje 6p3uHe

* Xap/IBepcKa OpraHu3alija mpersapada

* CHHTE3a yHpaBJbavKOT aJITOPUTMA, KOHTPOJIAa U3BpIIaBamka IporpaMa CTapT/CTOH
TacTepoM,

* IpoMeHa (haKTopa HCIyHe MOTCHINOMETPOM

Kibyunn nojmosn: PWM TexHHKa yNpaBibarma, jeTHOKBAIPAHTHH TPAH3HCTOPCKU
yorep, perynanuja 6p3uHe jeTHOCMEPHOT MOTOPA, CHHTE3a YIPaBIbayKor aIrOpuTMa

Perynaumja 6p3une
jennocmepnor
MOTOpPA MPHMEHOM
ABOKBaJAPAaHTHOTI Yomnepa

* 00jacHH TEXHHKY yIPaBJbatba ABOKBAJPAHTHUM YOILIEPOM 32
perynanujy Op3uHe jeTHOCMEPHOT MOTOpa

* IIOBEE MUKPOKOHTPOJIEPCKY KAapTHILy Ca XapJBEPOM
npeTBapaya U MOTOPOM

* IMIUIEMCHTHpA aJITOPUTaM YIIPaBibatba 3a perynamnjy op3uxe
jeIHOCMEpHOT MOTOpa Ca MPOMEHOM CMepa 00pTama

* ICMOHCTPHPA IIOKPETAE U 3YCTABIbAbE YIPABIHAYKOT
AJITOpPUTMA IPUMEHOM CTapT/CTOII TacTepa

* IEMOHCTpHpa perylaiujy 6p3uHe IPUMEHOM MOTCHIIHOMETpA
Ha aHaJIOTHOM YJ1a3y MUKPOKOHTPOJIEPCKE KapTHLIE

* U3MEpH HaIloH, CTPYjy U Op3uHy MoTopa 3a paxy 1. u 3.
KBaJpaHTy

* HalpTa OCHOBHE pPErynaluoHe Kapakrepuctuke y 1. u 3.
KBaJIpaHTy

* JIBOKBaApaHTHU TPaH3UCTOPCKH Yorep y H-mMocTy 3a peryinauujy Op3une obpranja
JjEHOCMEPHOT MOTOpa ca MPOMEHOM Op3uHE 00pTamba POTOPa-MPHHINI TEXHUKE
ynpaBJbarba U perynanuje 6p3une y 1. 1 3. kBaapaHty

* XapzBepcka opraHu3anyja npersapada

» CHHTe3a ynpaBJbadykor aJlfOPUTMa, KOHTPOJIA H3BPILIABAbaA MPOTPaMa CTapT/CTOI
TacTepoM,

« [Ipomena dakropa ucryHe NOTEHIIHOMETPOM

K/by4HH NOjMOBH: JIBOKBAIPAHTHHU TPAH3UCTOPCKHU HOIIep, peryianuja Op3une ca
NPOMEHOM cMepa 00pTama, CHHTE3a YIPaBJbauyKor ajropuTMa

Pernanuja 6p3une
KOPaYHHX MOTOpa

* O6jacHu HaMeHy MOOYIHUX KOJIa 32 yIpaBJbake KOPadHIM
MOTOPOM

* 00jacHM OCHOBHY IIIeMY ITOBE3HBaEka MHKPOKOHTPOIIEPCKE
KapTuie, IpeTBpada ¥ KOpaqHor MOTopa

* IOBEKE MUKPOKOHTPOJIEPCKY KapTHILy Ca XapJBEPOM
npeTBapada U MOTOPOM

* UIMIUIEMEHTHPA aJropuTaM yrpaBibarba 3a peryianujy oOp3une
YHHUIIOJIAapHOT' KOpa4YHOT MOTOpa

* UMIUIEMEHTUPA aJIrOPUTaM YIIPaBJbatba 3a peryJanujy op3uHe
GHITIOIAPHOT KOPAYHOT MOTOpa

* TECTHPa pajl yNPaBIbauKoT aaropHTMa

* U3MepH HAIIOH, CTPYjy 1 OP3UHY KOpauHOI MOTOpa

* HALIPTa OCHOBHE PETY/IALMOHE KapaKTEPHCTHKE

* [ToOyana nHTErpricana Koia 3a Halajame YHHIIONAPHUX U OMIOIIAPHUX KOPAYHHX
MoTopa

» OCHOBHE 1IIeMe [10BE3UBaH-a MUKPOKOHTPOJIEPCKE KapTHIIE, HOOYIHNX KOJIa U MOTOpa

* OCHOBHU aJITOPUTaM YIIPaB/barba MOTOPOM Y LIWJbY IIPOMEHE Op3HHE YHUIIOJIAPHOT
MoTopa (ca 1 6e3 MpoMeHe cMepa 00pTama)

* OCHOBHH JITOPUTaM YIIPaBJbarba MOTOPOM Y LIUIbY IIPOMEHE Op3HHE YHUIIOIApHOT
MoTOpa (ca u 6e3 mpomeHe cMepa 00pTama)

* KonTpona n3BpIiIaBama mporpaMa CTapT/CToI TacTepoM

* 3anaBarme pedepeHIie HOTCHIHOMETPOM

KJ'by‘lH“ ]'leM()Bl/l: HOGyJIHO KOJIO, YHHUITIOJIApHHA KOpAaYHHA MOTOP, 6]/]1'IOJ'[apH]/l KOpayHH
MOTOp, aJrOpHTaM yIpaBJbaba, peryaiuja Op3uHe ca u 0e3 mpoMeHe cmMepa 00pTarmba




Perynanmja nosunmje
KOPaYHHX MOTOpa

* 00jacHH IPHHIMII PeryJaluje MO3UIHje KOPAIHOT MOTOpa

* 00jacHM OCHOBHY IIEMy 32 UMIUIEMEHTALM]y peryiaiuje
TO3UIHj€ YHUIIONAPHOT U/HIK OGHIIONAPHOT KOPAdHOT MOTOpa

* MIMIUIEMEHTHPA aJIFOPUTAM 3a Perylalujy HO3HInje
YHHIIOTapHOT MOTOPa

* HIMIUIEMEHTHPA aIrOPUTaM 3a PEerynaiujy Mo3uiuje
GuronapHor MOTOpA

* TeCTHpA U3BPILIABAE YIPAB/HAUYKOT AJITOPHUTMA

* U3MepH IPOMEHY TIO3MIIHjE YITIa 3aKpeTamka POTopa MoTopa y
3aBUCHOCTH OJf IpOMeHe pedepenie

* HaLPTa JHjarpam MPOMEHe yIVia 3aKpeTamba poTopa y
3aBOCHOCTH O] IpOMeHe pedepeHtie

* OCHOBHH TIPHHIIUII PEryJalyje MO3HIUje YHUIIONAPHOT U OUII0JIapHOT KOPayHOT
MoTopa

* OCHOBHa IlIeMa MOBE3UBaka MUKPOKOHTPOJIEPCKE KapTHILIE, XapJBepa IpeTBapada 1
YHHUII0apPHOT MOTOpa

» OcHOBHA IIIeMa [T0BE3UBaba MUKPOKOHTPOJICPCKE KapTHIIE, Xap/ABepa repersapada 1
OuIoTapHOT MOTOpA

* CUHTE3a YIPaBJbauKor alrOPHTMA 3a PEry/IalHjy IO3HIUje YHHIIONAPHOT KOPayHOT
MoTopa(ca u 6e3 mpoMeHe cmepa)

* CHHTE3a YIPaBJbauKoT alrOPHTMA 3a PETy/IallHjy IO3HINje OHIToNapHOT KOpagHor
MoTopa(ca u 6e3 IpoMeHe cmepa)

* KOHTPOJIa HU3BPIIABakba IPOrpaMa MPEKO CTAPT/CTOI TaCTePa, 3a1aBabe pedepeHie
MOTEHIIHOMETPOM

K/byuHH nojMoBH: perynamuja no3uiyje, alropuTaM yrpaBibakba, KOHTPOIA
M3BpIIaBaba

Perynaumja 6p3une
ACHHXPOHOI MOTOPa
NpUMeHOM (pPeKBEHTHOT
npersapaya u IUIL-a

* 00jacHn HaMeHy (hpEKBEHTHOT MpeTBapaya

* [I0BE3Yyje SHEepreTCKe NPHKIbYUKe IPeMa 3a/1aToj eMU

* TI0Be3yje KOHTPOJIHE TepMUHAJIE [IpeMa 3a/1aT0] IIeMH

* HozieIIaBa mapameTpe (PEeKBEHTHOT MpeTBapaya npeMa
3aXTEBY

* rofiecH mapamMeTpe npersapada 3a "multi-step speed selection",
npema 3aXTeBy

« noBesxe qururanne uinase IJIL-a u noruranne ynase
KOHTPOJIHOT TepMHHaJa (PEKBEHTHOT MpeTBapaya npema
TIPUIIOXKEHO] IIEMU

* nporpamupa ITJIL] 3a ummiemenTauujy "multi-step speed
control" anropurama ynpassbama aCHHXPOHUM MOTOpOM 0e3
TPOMEHE cMepa 00pTama

« nporpamupa ITJIL] 3a umremenTayjy "multi-step speed
control" anropurama ynpassbama aCHHXPOHUM MOTOPOM ca
TIPOMEHOM CMepa 00pTama

* IEMOHCTPHPA ITyIITakbe U 3ayCTaBIbakbe Pajia IOroHa

* BpIIX IPOMEHY ITapaMeTapa IpeMa JOAaTHUM 3aXTeBUMa

* DpEeKBEHTHH NIPeTBapay, OCHOBHA CTPYKTYpa M HAMEHa

* IIpuksbyuny GPeKBEHTHOT MPETBpada

* KonTponuu TepMuHan GpeKBEHTHOT IPETBapada, aHATOTHU U JUTHTAIHY YIa3u Ha
KOHTPOJIHOM TEPMHUHAIY, IPHMCHA

* ITapameTpy GppeKkBEHTHOr IpeTBapaya, apamMeTap JIICTa, HO/CIIaBakbe napaMmerapa

« [Tapamerpu nperBapaya 3a "multi-step speed selection”

« IonenraBame mapamerapa 3a "multi-step speed selection”

» Hauun noe3usamsa [1JI1-a 1 KOHTpOJIHOT TepMHHAIA (HTEKBEHTHOT MPETBapaya 3a
"multi-step speed control" anropuram ynpassbamba aCHHXPOHHM MOTOpPOM 0e3 mpoMeHe
cMepa obprarma

» Haunn noe3usamsa [1JI1-a 1 KOHTpOJIHOT TepMHHAJIA (TEKBEHTHOT MpeTBapaya 3a
"multi-step speed control" anropuram ynpassbamba aCHHXPOHHM MOTOPOM €a IPOMEHOM
cMepa obOprarma

* IIporpamupasse IJIL-a 3a "multi-step speed control" agropuram ynpasibama
ACHHXPOHHM MOTOPOM 0e3 POMEeHe cMepa 00pTarba.

« IIporpamupasse ITJILI-a 3a "multi-step speed control" aqropuram ynpasibama
ACHHXPOHHM MOTOPOM Ca IPOMEHOM cMepa 00pTamba.

* lIMIUIeMeHTaNMja aIropUT™Ma YIIPaB/batba 1 TECTHPAhE H3BPIIABAbA.

Kibyunu nojMoBu: GPEKBEHTHH IIpeTBapay, pery/aiuja 6p3uHe aCHHXPOHOT MOTOpa,
MOBE3UBabE ONIpeMe, MoJIelIaBabhe MapameTapa, nporpamupame [1J11]-a, Tectupame
paJia oroHa.

4. YIIYTCTBO 3A TUJAKTHUYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npBoM 4acy yno3HaTu yueHHKe ca [UJbEeBHMA U HCXOJMMa HaCTaBe, OAHOCHO yueha, [NIAHOM pajia U KPUTEPHjyMOM U HaYMHHMA OLICHU-
Barba, Kao M HAUMHOM Pajia y padyHApCKOj YIMOHHUIN/KaOUHETY, OZSNIN Ha TPYyIIE M PacllOpeioM peann3alnyje HacTaBe.

JluckyTyjere ca ydeHHIMa O HBUXOBUM pasMHIIJbambiMa Ha Teme: IlITa ja To aururanHa koHTpona? Aa M cy ce HeKaja Cpelll ca OBUM
MOjMOM Yy JocajanubeM paay? Ha yBomHOMM YacoBMMa yCHOCTaBUTH KOpEJalHjy ca MpeAMETHMAa MUKPOKOHTPOJIEPH U €IEKTPUYHU ITOTOHH H

OIpeMa y MeXaTpoOHHuIIUu

O0mmuu HacTaBe: nadoparopujcke Bexoe
MecTo peaiu3anuje HacTaBe:

— JIaGoparopujcke BexOe ce peannsyjy y CIeHjalH30BaHOM KaOHHETY.
IIpenopy4enu 6poj gacoBa Mo TemMama:
— ¥YBon y INTHTAJHO yNIpaB/bambe eJJIeKTPUIHUM MOTOHNMA: JJabopaTopHjcke BexxOe: 6 yacoBa;

— IoGynna/npajBepcka Koj1a y npeTBapaynMa eHepreTcke eJIeKTPOHHKe eJIeKTPHYHUX MOroHa: Jadoparopujcke BexoOe: 9 qacosa;
— Perynanuja Op3uHe jelHOCMepPHOT MOTOPAa MPHMEHOM jeJHOKBAIPAHTHOI Yolepa: 1adopaTopujcke BexOe 9 yacosa;

— Perynanuja 6p3uHe jelHOCMEPHOT MOTOPa MPMMEHOM ABOKBAPAHTHOT Yomepa: 1adoparopujcke BexOe: 9 uacosa;

— Pernanuja 6p3uHe KopauHux MoTOpa: 1aboparopujcke BexoOe: 9 qacosa;

— Perynanuja nosunmje KopayHUX MOTOpa: 1abopaTopujcke BexxoOe: 9 yacona;

— Perynanuja 6p3une acCHHXpOHOT MOTOpa NpuMeHoM ¢pexkBeHTHOT npeTBapaya u IIJII-a: naboparopujcke Bexoe: 11 gacoa;

Ipn m3pagu onepaTHBHHUX MJIAHOBA TTOTPEOHO je NeUHICATH TUHAMUKY paja uMajyhu y BHIy Za je ydeme, kao u (JOpMHpame CTaBoBa I
BPEIHOCTH, KOHTHHYHPAHHU IIPOLEC U /1A j€ PE3YJTaT je CBUX aKTUBHOCTH HAa YaCOBUMA PEATM30BAHUX PA3IUYMTHM METONCKUM IIPUCTYIIOM, KOPH-
mhemeM HHpOpMaIHja U3 pa3IMuUTUX U3BOPA, TPe3eHTOBaHUM BehuM Opoje peasHux npuMepa M y3 akTUBHO yderhe yYeHHKa.

HacraBHe cajpikaje je HeONXOIHO PeaIH30BaTH Kpo3 MpUMepe LITO BUILE CUTYaIlja U3 PEaTHOT KOHTEKCTa, KopucTelin caBpeMeHe HaCTaBHEe
MeToae U cpencTsa. Tpeba HacTojaTu Ja yYeHHIH Oydy 0cnoco0/beHH 32: CAMOCTAJIHO PELIaBamke MPOOIEMCKUX CUTyalHtja; IPOHATAXKEHe, CH-
cTeMaTH30Bame U Kopuinheme nHpopManrja U3 pa3InuUTUX W3BOpa (HIIP. CTPyUYHE JIMTEpaType, MHTEPHETa, Yaconuca, yliOeHnKka, Karajiora. . .);
BH3YCIIHO OlaXkambe, Nopeljerme U yCrocTaB/bambe Be3a n3Mel)y pasnuuutux caapikaja (HIp. MOBE3MBAaKBE CajapiKaja MpeAMeTa ca CBAKOIHEBHUM
HCKYCTBOM, CaJip)kKajuMa JPyTHX INpeaAMeTa U Ap.); THMCKH pajl; CaMOIIPOLIEHY COIICTBEHOT 3Hamba M HAIIPEI0Baha; MIPE3CHTALN]Y CBOjUX PaJloBa U
IPYIHUX IpojeKara u euKacHy BU3yelHy, BepOasiHy U MMcaHy KOMYHHKAIHjy y3, Kaja je To HOTpeOHO U oAroBapajyhy apryMeHTanujy.

TpuirKoM peaiu3anuje HacTaBe HcTalid BaXXKHOCT MOIITOBaba CTaHAap/a, IPaBuIia 1 IPOITca y 0Boj 00NacTy U ykasaTu Ha Moryhe mpo-
GreMe KOjH ce MOT'y T0jaBUTH YCJIE/ HeNOLITOBaba W/WIN HeNPHpKaBamka UCTHX.

Jlaboparopuja y k0joj ce peanusyjy BexOe U3 oBora mpeaMera Tpeda a uMa IPUCTYI HHTepHETY. [IprinkoM peanu3alyje HacTaBe yCcrnocTa-
BUTH MakCHMaJIHy KOpelanujy u3mel)y npenmera MUKPOKOHTPOJIEPH, €IEKTPUYHHU TTIOTOHH U onpema y MexaTponuud u I V cBakoj ruiaHupa-
HOj TEMH HACTOjaTH OCTBPEHE CBHX IUIAHMPAaHHUX Mcxoza. [loceOHy maxkiy oOpaTHTH XapIBEpPCKOj CHHTE3H U Mel)yCOOHOM MOBE3HBamy MHKPO-
KOHTPOJIEPCKE KapTHLIE, ITOOYIHUX JIPajBepPCKUX KOJIa M CHEPreTCKOT Jieia IpeTBapaya.

CBe xapaBepcke peanusaiuje ypaauTu Ha 6e30eqHoM HamoHy 10 S0V. 3a mpakTHYHY peanu3alyjy MacHBHUX MOOYJHUX KOJIa KOPHCTHUTH
CTaHJapAHE EJNeKTPUYHE IleMe oAroBapajyhux TpaH3MCTOpa cHare. 3a TPaH3HCTOPCKE MOCHE IpeTBapauye KOPUCTHTH JpajBepcka Koja cepuje
IR21xx (moroHcka kona Mocderoa). Takohe, mpajepcka kona cepuje IRXXXX MOTY ce KOPUCTHTH | 3a TPaH3UCTOPCKE YOTepe ako Ce Kao MPEKH-
JJauKe KOMIIOHEHTE KOPHCTE MOC(HET-OBH.



IpuinkoMm opraHu3aiuje J1abopaTopHjcKUX BexKOH ydEHHKE JENUTH y MaJle rpyIe A0 3 yueHHKa, MOJCTHLaTH TUMCKH paj. [IpakTnuna pe-
anM3alyja cajpikaja moApa3syMeBa Jla CBaka rpyla yu4eHHKa Ha pacrojaramy uMa cienehy onpeMy: padyHap, MUKPOKOHTPOJIEPCKY KapTHILY, Xap-
JIBEPCKY KapTHIly ITpeTBapaya, oAropapajyhin MOTop, M3BOpe Hallajamka, MCPHE HHCTPYMEHTE U IPOBOJIHUKE 33 IIOBE3HBABE.

IMoceOHy nakiby IIOCBETHTH pa3yMeBamy M aHAJINU3M YIPAB/bauKUX aJirOpPUTaMa, Xap/BEPCKOM IOBE3MBAbY ONpeMe U MaTepHjaiia, copTBep-
CKOj CHHTE3M YIPaBJbadKHX aJITOPUTaMa, M TECTHPamy YIPaBJbadKHX aJlroOpuTaMa. Y OKBUPY NPHIpPEMHE HacTaBe HACTABHUKA 3a peaM3alnjy
npeaMera MoceGHy MaXkKikby MOCBETUTH IIPUIPEMU M pa3pajiyl MPEnopydeHuX cajpikaja Kao M XapIBEpCKOj MpUmnpeMu. XapaBepcka HpHipema
Tpeba na Oyne taksa na ob6e36elyje Oezdeman pax yceHHKa ca ONPEeMOM Koja y ceOM HHTErpHIIe 3aLITUTY Of KPAaTKUX CIIOjeBa M HEMpPaBHIHOT
YKJbyuera (IIPUKJbyderha) orpeMe. 3a TECTHpambe YIIPaB/bauyKUX alropuTaMa KOPUCTHTH eJIEKTPUYHE MOTOPE MaJle CHare.

3a UMIUIEMEHTAIN]y YIPaBJbauKHUX aJrOpHTaMa KOPUCTHTH CTaHAAPHE MHUKPOKOHTPOJIEPCKE YIPaBJbauykKe CHCTEME KOjH CE Halla3e Ha TPIKHU-
LITY, ajii OHEe HanpeAHujux nepdopmancu(umnp. Arduino mega, unu Arduino due). [ToceGHy HaXkiy MOCBETUTH MMOBE3HBaby MUKPOKOHTPOJIEPCKE
KapTUIe MoOyIHOT Kojla M eHepreTCKOr Koja IpeTBapada. 3aTo ce Mperopydyje a ce CIOKEHHJH XapABEPCKH MOIENH pealin3yjy Kao MOIyJIapHH
ypebhaju tme he ydennnm BexxOaru npBo MeljycoOHO TTOBE3MBamkE OATOBapajyinX XapABECKUX MOIYJA a 3aTHM MPOTpaMUpame U TECTHPAE OroBa-
pajyhux ynpaBibadkux aiaroputama. [IpiarkoM pesausaryje TeMe 0 peryiaiuuju Op3uHe aCHHXPOHOT MOTOpa MPUMEHOM (YPEKBEHTHOT IIpeTBapaya 1
TIJILI-a oOpaTuTH Naxmy Ha Mepe 0e30eTHOCTH U 3/IpaBiba Ha pajly ¢ 003MPOM Jia ce paJy Ha MPEKHOM HarnoHy. [Ipe ykibydema Harajama naxJbUBO
MPOBEPHUTH UCIPABHOCT EJICKTPUYHUX Be3a kao 1 Be3a [1J11]-a 1 KOHTPOIHOT TepMHHana (ppeKkBeHTHOT npeTBapaya. Kox nMmieHenTammje ,,multi-step
speed control” 6e3 mpoMeHe cMmepa oOpTama y4eHHIIMMa JaTh 1a ppeKBEeHTHH MpeTBapay Haraja aCHHXPOHU MOTOp ca cienehuM nojeraBambuma:

— neduHHECaTH BpeMe yop3ama/ycropema

— neduHHCATH BpEeMe Tpajara Hamajama onpelheHoM (ppeKBeHIjoM

— ne(MHULIATH J1a ce aKTUBHPAkEM TacTepa CTapT MOTOp Hamaja ca GppekseHunjama 10, 30, SOHz cykiecuBHo 0 ApeleHOM UHTEpBay Tpa-
jama U Ja ce Taj MHTepBaJ NUKINYHO IIOHABJba CBE JIOK C€ He NMPUTHCHE TacTep crom, ogqHocHo 10, -30, S0Hz ca mpomeHoM cMmepa oOpTama e
— O3Ha4aBa CyNpoTaH cMep oOpTama BpaTHia MOTOpA.

VY cBUM TeMama Koje ce OIHOCE Ha perynanujy Op3uHe  IOo3UIUje YIPaBJbauKe arOPUTME PeaM30BaTH 3a paJ| 6e3 IoBpaTHe cIpere, OfHO-
CHO paj] y OTBOPEHO]j IIOBPATHO] cupe3u 0e3 naBava Op3uHe mim no3uipje. CHHTE3a ynpaBibaykuX aJITOPHTaMa y 3aTBOPEHO] OBPATHOj CIIPE3H H
HpUMEHa PeryJIaTopa n3jiase BaH OKBHPaA OBOT IPEIMETA.

IIpenopyyeHe NpojeKTHe AKTUBHOCTH®: YV TOKY IIKOJICKE TOJMHE OPraHU30BaTH jedaH MPOjeKTHH 3aaaTak. [[pHInkoM rmiaHupama npo-
JEKTHHX 3aJlaTaKka BOJUTH padyHa o cienehem:

— Y4YEHHKE TOJCIIUTH Y Mamke THMOBE;

— Y jeIHOM THMY je 10 3 y4eHHKa;

— (popmuparu oxrosapajyhin 6poj TeMa IpOjeKTHHUX 3a1aTaka HacIpaM Opoja THMOBA;

— OpraHM30BaTH UCTPAKMBAYKH Pajl yYCHHKA Ha TEMy HPOjEeKTHOI 3a/laTaka, a mpeMa NpernopykaMa 3a peanu3aldjy HalpeiHuX TeXHHKa
y4ea U IIPOjeKTHE HACTABE;

— YYSHHIIUMA JIaTH I0BOJFHO BpeMeHa J1a o0pajie TeMy IIPOjeKTHOT 33/1aTkKa, YKOJIHKO je TO Moryhe IpojeKTHUM 3a1aTKoOM 00yXBaTHUTH U Cajip-
JKaje ca J1abopaTopHjCKUX BeXKOH, OTHOCHO, HACTOjaTH MAKCHMAJTHO YCIIOCTABUTH KOpeTalujy u3Mel)y TeopHjcKor ¥ MpaKTHYHOT Jefia MpeIMeTa;

— y OllepaTHBHOM IUIaHY Paja IpeiBUIeTH oAroBapajyhu Opoj yacoBa 3a Mpe3eHTOBAbE MIPOjEeKTHHUX 3a/1aTaKa, IPUMEHOM CaBPEMEHUX METO-
Jla HalpeTHOT y4erha M MYJITHME/IVjaTHe ONpeMe;

IIporpamom mpeaMeTa MpemopyveHo je Ja MPpOojeKTHH 3a1anu Oyny y Be3u ca Temama(Peryianuja Op3uHe jerHOCMepHOT MOTOpPa MpUMe-
HOM jeJHOKBAJpPaHTHOI 4Yomnepa, Peryianuja Op3uHe jefHOCMepHOI MOTOpAa NPHMEHOM JBOKBAJAPAHTHOI 4Yonepa, Persanuja Op3uHe Ko-
payHnX MoTOpa, Peryianuja nmo3nmuuje Kopauynux MOTOpa), aJI HACTABHUK MOXKE y capajiby ca ydeHUINMa H3a0paTy U HeKe Jpyre TeMe Koje
Cy y Be3H ca [IUJbEBHMa TIpeMeTa

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHHUKA

dopMaTHBHO OLeb-NBaIb€, Kao Mozien pahera HalpeqoBamka yIeHHKa, Ce OJJBHja Ha CBAKOM Jacy M CBaka aKTUBHOCT je 100pa IpHIINKa 3a
MPOIIEHY HampeaoBama U JaBame NoBpaTHe nHpopManuje. [locturayha yuenuka je moryhe BpeaHoBaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. IIpoLecy
yueHa); OCTaBJbalbe IINTAbA H/HIIN JIABae OATOBOPA y CKIIay ca KOHTEKCTOM KOjH ce 00jalllmbaBa; MO3UTHBHOM OJHOCY IpeMa ONPEeMH; U3paay
3aJaTaKa, NCTPAKUBAYKUX TIPOjeKaTa ¥ CII.; IPE3eHTOBAkE Ca/pXKaja; TECTOBE MPAKTHYHHUX BEIITHHA, paheme NOCTHTHYTOCTH HCXO/a, IToMoh
JPYTOBHMa M3 OZICJbeHba Y LIMJbY CaBliaJaBamba IPaJiiBa U 1. YUeHHUKE Tpeba ocrioco0sbaBaT U 0XpabpHBaTH Aa MPOLEbYjy CONCTBEHH Hampe-
AaK y OCTBapHBaby UCXO/a, KA0 M HANPEeJaK JAPYrux yueHHKa, y3 oaroapajyhy aprymMeHranujy.

Ha xpajy cBaxor 4aca wim akTHBHOCTH HaIIPaBUTH KPATKy aHAJM3Y JOCAJAlIkEer pajsa, 00aBe3HO ITOXBAINTH YIEHHUKA 3a OHO IITO je MOCTH-
rao 1 00pA3IOKUTHU IITa MOXKE U Tpeba 1a monpasu u/mwin ypaad. [1oTpeGHO je OCMUCITUTH BHIIE THIIOBA PA3TMIUTHX aKTUBHOCTH Ca MPOLYKTUMA
Pas3InIUTOr HUBOA CIIOKCHOCTU U YTBPAUTHU OYEKHUBAHE UCXO/AEC, a [IpEMa BbbUMa U KpI/ITepl/ijMe Bp€AHOBambA.

OuemrBame yUeHHKa ce oiBHja y ckiany ca [IpaBuianukoM o onemuBamy. [ToTpeOHO je, Ha MOYETKY IIKOJICKE TOAUHE, YTBPAUTH KPHUTe-
pujyMe 3a onemuBambe (y ckiany ca [IpaBUIITHUKOM O OLICHUBabY ), IPBEHCTBEHO 3a CyMaTHBHO OLICIbUBAGE M CA FbHMa YIIO3HATH YUCHHUKE.

CyMaTHBHO ollelbMBamb-€ CE MOXKE M3BPLIMTH Ha OCHOBY IOJaTaka MPHUKYIJbCHUX (OPMATUBHUM OLICHUBAEM, Pe3yJTaTa/pellema mpo-
0IeMCKOT MM IPOjEeKTHOT 3aJaTKa, yCMEHHX ITpoBepa 3Hama, KOHTPOJIHUX M JoMahux 3ajaraka, TecToBa 3Hama U ci. Hauna yrBphuBama cyma-
THBHE OLICHE YCKJIQJUTH Ca HHAMBUAYAJIHUM 0COOMHAMA yYEHHKA.

Hasus nporpama: EJIEKTPUYHU CUCTEMHU JIN®TOBA

1. OCTBAPUBAILE OBPA3OBHO-BACIIUTHOT PAJA — OBJINIIU U TPAJAILE

Topunimu HoHA YacoBa: Teopwujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 610Ky VYKynHo
v 62 62

2. IUJbEBU YUEA:

— Yno3HaBame ca OCHOBHUM TPHHIMIIMMA HAa KOjiMa Ce 3aCHUBA pajl IU(TOBa U CTHIakbe OAroBapajyhnx 3Hama u3 Te 00macTu
— Yno3HaBame ca OCHOBHHM I0jMOBHUMA O EJICKTPUYHUM CHCTEMHMA JIH(TOBA

— Yo3HaBame ca OCHOBHUM II0jMOBHMA O CABPEMEHHM METOJaMa yIpaBibarba JIHPTOBUMA

— Pa3Bujame OCHOBHHX MPAKTHYHUX BELITHHA y KOpUIIhemhy TeXHUKE JOKyMeHTaluje tudToBa

— OcamocTrasbiBamke yUCHHKA Y paay U ynyhuBame Ha Kopuliheme CTpYUHE TUTepaType



3. HABUBU TEMA, UCXOJU YUEA, IPENIOPYYEHU CAJAPKAJA U K/JbYUHHU TIOJMOBHU CAIKAJA

TEMA

Hnucxoau
ITo 3aBprueTKy TeMe ydeHuK he OuTH y CTamy ja:

MPENNOPYYEHHU CAJIP)KAJH / KIbYYHH TIOJIMOBH CAJIPKAJA

OCHOBHH eJIEeMEHTH U
nieMe Be3e y ayToMaTCKOM
YIPaBbamby

. O6jaCHH MPUHIHUII TIOBE3HUBakA J'II/I(])TOBCKOF IIOroHa Ha
CJICKTPUIHY }IHCTpHﬁyTI/IBHy MpPEKY,

* HaBEJIC OCHOBHE JICJIEMHTE KOMaHIHOT OpMaHa J'Il/l(bTOBCKOF
ImoroHa

* IIperno3Ha CHMOOJIE EIIEKTPUYHE ONPEME Ha CJICKTPUYHO] MU
KOMaH/IHOT OpMaHa

. O6jaCHH HaMCHY W HaYMH paja €JIe€MEHaTa KOMaHAHOT OpMaHa
J'II/I(bTOBCKOl" TIOroHa

 Hamajame eJIeKTPHYHOT MOTOHa Iu()Ta, KOMaHIHU OpMaH JudTa.

« Enexrpomexannyke OpaBe, KOHTAKTHE KyTHj€, TACTEPH, IIPEKN1a4H, OUMeTaIH
3aIITUTHH MPEKUIAYH, PEIICjH, KOHTAKTOPH (CKIIONKE), BpEMEHCKHU Peieji, MarHeTHH U
MHAYKIUOHU IPEKHAAYN.

* EnexrpuyHa mema Be3e pesieja y CaMopKadKoM CIIOjy, TOTOHCKa OI0Ka1a, Moja3Ha
U IIOroHCKa 6710Ka/1a, BpEMEHCKHU PeJiej y KOy ayTOMATCKOI YIIpaBJbatba IPOMEHA
cMepa oOpTama Tpo(hazHOT aCHHXPOHOT MOTOPA, 3aLITHTA €IEeKTPOMOTOpA Off
npeonrtepehena, (pazHa 3amITHTa, CISKTPHIHA [IIEMa Be3¢ ayTOMAaTCKUX BpaTa, Hy)KHO
OCBETJbCHbE.

Kbe‘lH“ l'leMOBl/l: Ha]'lajaH:.C, CIIEMCHTH CJICKTPUYHE, KOMaH/IHE U 3alITUTHE ONIPEME

Jenunayne u cabupHe
KoMaHje

* TyMauH eJICKTPHYHY IIeMy KOMaHIOBamba MAaIUM TEPETHUM
dTOoM

* Mpeno3Haje cuMOoiIe eIeMeHaTa eJIeKTPUYHE OpeMe Ha IeMH
KOMAaH/I0Batba MaJIIM TEPETHIM JIU(TOM

* TyMauH eJIeKTPUYHY IIeMy KOMaH/I0Bakba XU APy THIHAM
nudhTOM

* IIpero3Haje CuMOOoIIe eleMeHaTa eNeKTPHYHE OTpeMe Ha
CJICKTPHYHHUM IIIeMaMa KOMaH/I0Bakba XUAPAYITHIHIM JIL(GTOM

* 00jacHH OCHOBHHU IIPHHIIMI Ca0HpHE KOMAaH/E Ha J071e

* EnexTpuyHa 1emMa Be3e MaJIoT TePEeTHOT JIN(Ta ca JIBE CTAHHUILIE, NIABHU HATIOHCKH BOJ,
KOJIa YIIPaBJbakha M CUTHAIN3ALHje.

» Enexrpuyna mema Bese nudTa ca pUHIM OPUCTAjaEM Ca BULIE Of 4 CTAHHIIE, TIIABHU
HAaTlOHCKH BOJI, KOJIO YIIPaBJbakha ¥ CHTHATN3aIIHje.

* Enexrpuyna 1ema Bese Xuapay ndHor Iudra.

* JIudt ca cabupHOM KOMaHIOM Ha JI0JIe (CHMILIEKC), €IEKTPUYHA IeMa Be3e KOJa 3a
perynanujy, IpujeM KOMaH/Ie U IleMa Be3e CHTHAJIM3aIlHje 3a CITydaj BHIIE 07 YeTHPH
CTaHHIE.

Kiby4Hn NojMOBH: eJIeKTPHYHA IIIeMa, CUTHAJIN3aIMja, cabNpHa KOMaH/1a

CaBpemeHH cHCTeMH
ynpaB/bamba JH(PTOBUMA

* 00jacHH OCHOBHY CTPYKTYPY YIPaBJbauKoT' CHCTEMa
CaBPEMEHHX IOrOHa JIM(TOBA

* 00jacHH yJIOry MHKPOIIOPOLIECOPCUX YIPABJbAYKHX CHCTEMA
TM(TOBCKUX TIOTOHA

* 00jacHM OCHOBHY HaMEHY (DPEKBCHTHOT yIIPaBJbarba
€JIEKTPUYHKUM [OTOHOM JH(Ta

. o6jac1-m OCHOBHH IIPUHIIMIT MUKPOIIPOLIECOPCKOT YIIpaBJbamba
3a 33J1aTUM TPAHCHOPTHUM HPOrPaMHUMa

* 00jacHH OCHOBHU IPHUHIMI MUKPOIIPOLIECOPCKOT YIIPaBIbatba
ca ImporpamMmMa ca ayToMaTCKHUM TNpHiIarohaBameM

* 00jacHM OCHOBHE IPUHIHIIC YIIPaBJbarba eICKTPUYHUM
MOroHOM Jiudyta myTeM nporpaMabHIHUX JOTHYKUX KOHTOJIEpa

* HaBeJle OCHOBHE MOTYhHOCTH Ipepajie CTapux penejHuX
1mdTOBa HA YIPaBJbarbe IIOMONY IPOrpaMabUIHOT JIOTHYKOT
KOHTpOJIepa

* YUTa CJICKTPUIHE KOMaHIHE IEME HpOjCKTHC LlOKyMCHTaLIl/le
CaBPEMEHHX YIPaBJbayKMX CUCTEMa eJIEKTPHYHOT [IOrOHA
mdra

* OCHOBHH NPHHIMIIN CABPEMEHHX CHCTEMA MOKPETaba U yIpaBibamba JU(PTOBUMA

* MHUKPOIIPOIIECOPCKH YIPaBIbadyH CHCTEMH M (DPEKBEHTHO PEryIHCaHH OTOHHU TH(BTOBA

* OCHOBHHU HPHHIMIIN MUKPOIIPOLIECOPCKOT YNPaBJbarba, Ca 3a[aTUM TPAHCIOPTHUM
MporpaMmuma, ca IporpaMmumMa Koji ce ayToMaTCKH mpuiarohasajy

* CaBPEeMEHH CHCTEMH YIPaBJbarba eJIeKTPUYHUM IOTOHOM JudTa ImomMohy
IPOrpaMadUIHUX JJOTHUYKHX KOHTpOJIepa

* MoryhHOCTH TIpepajie KOMaHHHX OpPMaHa CTapHX PEICHHUX JM(PTOBA HA CHCTEM
yIpaBsbarba MporpaMabuIHAM JJOTHYKMM KOHTPOJIEPOM

* QaHAIIM3a TEXHHYKE JOKYMEHTALHje CaBPEMEHOT YIPaBJbauKor cucTeMa THdTa

KIby4HH NOjMOBH: CaBpPEMEHH CHCTEM MOKPETarha, MUKPIIOPOLIECOPCKH YIPABIbAUKH
cucTeM, (DPEKBEHTHA perynaiija, TPAHCIOPTHH IIPOrpaM, CaBpeMeHa TEXHUYKA
JIOKyMEHTaIHja

AHaJlIu3a eJIeKTpHYHe
JOKyMeHTanuje JugroBa

* KOPUCTH TEXHUYKY JJOKYMEHTaLH]jy 1u(ToBa

* IIPEMNO3Haje OCHOBHE CUMOOJIE KOjH CE KOPHUCTE Y TEXHUUKO])
JIOKyMEHTALHjH I TOBA

* HAaBOJIM O3HAKE KJbYUHHUX eleMeHaTa y GyHKIMOHHCAbY pata
mpra

* obpasiiaxe yluory 1 HaMeHy I10je/IMHHX eJIeMeHara, peieja,
KOHTaKaTa Ha eIeKTPUIHUM LIeMaMa

* 00jacHM HAYMH U3BPILIABAHA [10jCANHHIX CICKTPHYHHX [IeMa
mdra

* Tymaun Moryhe KBapoBe Ha OCHOBY €IEKTPHUUHE LIEME

* MPOLICHH KOja je BPCTa KBapa Ha OCHOBY IOKa3aTesba

* 1 ofroBapajyhie enekTpuyHe meme

* CIIMCAaK OCHOBHHUX CHMMOO0JIa KOjU C€ KOPUCTE Yy TEXHHYKO] JOKyMEHTALUj! TU(TOBA

* CIIMCaK 03HAaKa OCHOBHMX CUMOOJIa Y TEXHHYKOj JOKyMEHTAIHj 1 TH(PTOBA

* pacriope]] KOHTaKaTa Ha MIPHKJbYYHUM KJIeMaMa IPaBHOT Pa3BOIHOI OpMaHa
€JIEKTPOMOTPHOT MOroHa audra

* eJIEKTPUYHA IIEMA ITIABHOT CHCTEMA Hallajarba

* eJIEKTPUYHA IIeMa Hallajakba IIOTOHCKOT MOTOpPA JIM(TA U eIeKTPOMOTOpPA BEHTHIIATOPA

* eIIEKTPUYHA IICHA Harajama peneja, kognuna tan "STHAL"

* eJIEKTPUYHA IIEMA CUTYPHOCHHX KPYToBa M 3alITUTA MOCTPOjermha-CaOupPHH CHCTEM

* eJIeKTPUYHA IIeMa ayTOMATCKHUX BpaTa jtupra

* CIICKTPUYHA IIeMa eICKTPOMOTPHOT IIOTOHA ayTOMATCKUX Bpara

* eJIEKTPUYHA IIEMA TT03KMBa U KOMaH e muTa

* eJIeKTPUYHA IIeMa 33 H360p cMepa U MHCIEKIHOHA (PEBH3HOHA) BOXKEbA

* €IIEKTPUYHA IIeMa KOITHPHOT ypehaja

* eJIEKTPUYHA IIEMA BPEMEHCKUX Perieja 3a MOKPETarhe U MPUCTajambe

* eJIeKTPUYHA IIeMa ajJapMa U IOTBPJE IpHjeMa KoMaH e

* eIIEKTPUYHA IIeMa TT0Ka3|Baya I0JI0XkKaja KabuHe

* eJIEKTPUYHA IIEMa CUTHAIM3aIuje npeontepehema kabuHe

* U3je/IHAYABAkE IOTCHIMjaNa TeXHIYKe Kyhulle, BO3HOI OKHA

KibyyHn nojMoBu: TejMUYKa JOKyMEHTAIM]a, SICKTPUYHA IIeMa, aHaTIHu3a

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha npBoM 9acy ynmo3HaTn yd4eHHKe ca IIJbEeBHMA U NCXONMa HACTaBe, OAHOCHO yUeHa, INIAHOM pajia ¥ KPUTEPHjyMOM U HAYMHIMa OLCHHU-
Bakba, KA0 U HAYMHOM pajia y pauyHapCcKOj YUHOHHIM/KaOMHETY, TIOAECIH Ha TPYIIE U PACIOPEeIOM pealn3aliije HacTaBe.

O6aunu Hactase: Teopuja
MecTo peaju3anuje HacTaBe:
— Teopujcka HacTaBa ce peann3yje y yIHOHHUIIN/CIICIHjaJIn30BaHOM MYJITHMEIN]aTHOM KaOUHETY
IIpenopy4yenu 6poj 4acoBa 1o reMama:
— OCHOBHH €JIEMEHTH U IIIEMe Be3e y ayTOMAaTCKOM yIpaBibamy 15 yacoBa
— JenuHauHe U cabupHe KOMaHAe-IPUHIUNH paja 10 yacoBa
— CaBpeMeHH CHCTEMH yIpaBJbamba JdrosrumMa 10 yacoBa

— AHanu3a eneKTpuYHe JOKyMeHTamuje g ToBa: 27 yacoBa

Ipu u3paay onepaTHBHUX MJIAHOBA NOTPEOHO je neduHUCaTH JUHAMMKY paja uMajyhu y Buay 1a je ydemwe, kao U (opMHUpame CTaBoBa
BPEIHOCTH, KOHTHHYHPAHHU IIPOLEC U /1A j€ PEe3YNTar je CBUX aKTUBHOCTH HA YaCOBUMA PEATM30BaHUX PA3IMUYUTHM METOICKUM IIPUCTYIIOM, KOPH-
mrhemeM HHpOpPMAIHja U3 Pa3InIUTHX H3BOPA, IPE3EHTOBAaHUM BehrM Opoje pealTHuX MpuMepa U y3 aKTHBHO ydelnhe Y4eHHKa.

HacraBze cajpikaje je HEONXOIHO PeaIM30BaTH KPO3 IPUMEPE LITO BUILE CUTYallMja U3 PEaIHOI KOHTEKCTa, KopucTehn caBpeMeHe HaCTaBHe
MeToJie U cpencTBa. Tpeba HacTOjaTH a y4eHUIH OyAy 0COCO0/beHH 3a: CAMOCTAIIHO PelIaBambe NPOOIEMCKUX CHTYallHja; IPOHAIaXemhe, CH-
CTeMaTn30Bamke U Kopuiheme nHpOPMaIHja U3 Pa3IHIUTUX U3BOpa (HIP. CTPYUHE JIUTEpaType, HHTEPHETA, Yacomuca, yIIOeHHKa, KaTauora. .. );



BHU3YEJIHO OlaXkame, ropeherme U ycrocrapibambe Be3a n3Mel)y pasnuuutux caapikaja (HIp. MOBE3MBA-E Cajpikaja NpeaMeTa ca CBaKOJAHEBHUM
HCKYCTBOM, CaAipKajuMa JIpyrux npeaMera v 1p.); THMCKH Paj; CaMOIIPOLIeHy COIICTBEHOT 3Hama U HalpelIoBamba; MPe3eHTalljy CBOjHX PajoBa H
TPYNHUX TpojeKara u e(pUKacHy BU3YeIlIHY, BepOalHy U MMCcaHy KOMYHHUKANHW]y y3, KaJa je To moTpeOHO 1 oarosapajyhy apryMeHTanyjy.

IpuinkoMm peanu3anuje HacTaBe ucTalil BaXKHOCT NOIITOBaa CTaHIAp/a, IPAaBMIIA U NIPOITKCa y 0BOj 00NacTH M yka3aTu Ha Moryhe npo-
OeMe Koju ce MOTY IIOjaBHTH yCJIe]] HENOIITOBamba H/WIN HEeNpHIp)KaBamba UCTHX. [IokeJbHO je HacTaBy peaiM30BaTH Kpo3 BexOe y mapy, Ipo-
GieMCKe WM MPOjeKTHE 33/1aTKe KOoje Cy MOBEe3aHe ca PeajHUM KOHTEKCTOM Y KOjUMa YYEHHIHM pajie Ha PasIHYuTHM JIeJ0BUMa 3a/1aTKa, HIpajy
PAa3INYKTE YIOTE U Aajy Pellieha Y 3aBHCHOCTH OJf KOHTEKCTa y KOME Ce HaJlase.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YYEHUKA

DopMaTHBHO OLle-NBambe, Ka0 MoJiel palicha HalpeoBama yIeHHKa, Ce O/IBHja Ha CBAKOM Yacy M CBaKa akTHBHOCT je 100pa IpuIIHKa 3a
NpOLICHY HalpeloBaba U JaBame nmoBpatHe uHpopmarmje. [Tocturayha yuennka je Mmoryhe BpeqHOBaTH Kpo3: akKTHBHOCTH Ha 4acy (Tj. Iporecy
yuena); HOCTaBJbabe IINTAba U/HIIN JIABake OAr0BOPA y CKIIay ca KOHTEKCTOM KOjH ce 00jalllmbaBa; HO3UTHBHOM OJHOCY IIpeMa OIIPeMH; U3paay
3aj1aTaKa, HCTPOXMBAYKHX MPOjeKara U CIl.; IPE3CHTOBAE Ca/PKaja; TeCTOBE MPAKTHYHUX BEIUTHHA, Npaliele MNOCTUIHYTOCTH HcXona, momMoh
JPYTOBHMA M3 OZIeJbeHba y LIMJbY CaBlIaJaBamba IPajiiBa U 1. YUeHHUKe Tpeda ocriocodsbaBaT 1 0XpabpHBaTH A2 MPOLeHYjy CONCTBEHH Hampe-
AaK y OCTBapHBamy MCXO0/a, Kao ¥ Halpelak Ipyrux yu4eHHKa, y3 ofroBapajyhy aprymeHTanujy.

Ha kpajy cBaKor yaca Wiy akTHBHOCTH HAlIPaBUTH KPATKy aHAIM3Y JOCaJallber pajia, 00aBe3HO MOXBAJINTH YYCHHKA 33 OHO IITO j€ MOCTHU-
rao 1 o0pa3IokKUTH LITa MOXKE U TpeOa Na monpasu u/min ypaau. [IoTpeOHO je OCMUCIMTH BUIE THIIOBA Pa3IMYUTUX AaKTUBHOCTH Ca MPOAYKTHMA
Pa3IMYUTOT HUBOA CIIOKEHOCTU M YTBPIUTH OYEKUBAHE UCXOZE, a IPeMa HhUMa M KPUTEPHjyMe BPeIHOBAbA.

OuemnBame yueHHKa ce ofBHja y ckiany ca IIpaBHIHMKOM 0 ounemuBamy. [I0TpeOHO je, Ha MOYEeTKY LIKOJICKE TOHHE, YTBPAUTH KpHUTE-
pujyMe 3a ouemuBambe (y ckiany ca [IpaBUIHUKOM O OLEHUBabY ), IPBEHCTBEHO 3a CyMaTHBHO OLICI-UBAE U CA IbHMa YIIO3HATH YUCHUKE.

CyMaTHBHO OlelbMBamb€ CE MOXK€ M3BPIIMTH Ha OCHOBY IOJaTaka IPHUKYIJbEHUX (POPMATUBHUM OLICH-UBAEM, pe3yiTaTa/pelema mpo-
6JIeMCKOT MM TIPOjEKTHOT 3aJaTKa, yCMEHHX MpOBepa 3Harba, KOHTPOIHKUX U JoMaliix 3ajaraka, TeCTOBa 3Hamwa U ci1. HaunH yTBphuBama cyma-
THBHE OLIEHE YCKJIJUTH Ca HHAMBUAYAJIHUM 0COOMHAMA yYEHUKA.

Ha3zus nporpama: EJEKTPOAKYCTHUKA

1. OCTBAPUBAIBLE OBPA30BHO-BACIIUTHOTI PAJIA — OBJIMIIU U TPAJAILE

Paszpen Teopujcka HacTaBa Bexoe INpakTiyHa HacTaBa Hacrasa y 61oky YKynHo
v 62 62

2. INJbEBU YUYEIbA:

— YcBajambe OCHOBHHX 3Hamba U3 00JIACTH eNIEKTPOaKyCTUKE, 03By4aBamba MPOCTOPA, 3aIUTUTE O OyKe U PelpoiyKIUje 3ByKa; CTPyUYHE Tep-
MHUHOJIOTH]j€ ¥ CTaHIap/a y 0BOj 00IacTu.

3. HABUBHU TEMA, HCXO/JU YUEA, IPENTIOPYYEHU CAJIPKAJU U KJIbYUHHU ITIOJMOBHU CAIAPKAJA

TEMA LICL AL NPENNOPYYEHHU CAIPKAJH / KJbYYHU ITOJMOBH CAIPKAJA
TTo 3aBprueTKy TeMe ydeHHK hie OuTH y cTarby 1a:
* HaBe/Ie OCHOBHE KapaKTCPUCTHKE 3ByKa; OcHoBe akycruke. I3Bopu 3ByKa (Ta4KacTH, AUION).
* 00jacHH MPHHIMII IIPOCTUPAFHA 3BYYHOT TAJIACA; KapaxrepucTuke 3ByKa.
* HaBeJIe KAPAKTEPHCTUYHE 110jaBe P IPOCTUPALY 3BY4HOT Ipoctupame 3By4Hor Tanaca. Kapakrepuctuane mojaBe Ipy IpOCTUPAtbY 3ByIHOT
Tanaca; tanaca (peduekcuja, tudpakunja, pedpakipja, ancopnuuja, ...);
* 00jacHH I10jaM YyjHOT OIICera, IPaHULE YYjHOCTH ¥ TPaHHIIC EnekrpoakycTHYKO-MEeXaHHYKE aHAJIOTHje.
OcHoBe eleKTpoaKycThke | Goia; EnexrpoakycTuuky nperBapadn: MUKpO(OHH, 3ByYHHULIU U CITYIIATHIE.
* o0jacHu aHanoOryje u3Mel)y aKkyCTHUYKUX U eIeKTPHIHHX
BEJIMYNHA; KIby4HH MOjMOBH: 3BYUYHH TAJIac, €IEKTPOAKYCTHKA

* 00jacHM NPHHIMI Pajia PA3INYUTHX TUIIOBa MUKPO(OHA;
* 00jacHM MPHHLMN Pajia Pa3IMYUTHX THUIIOBA CITyIIANHIA /

3BYYHHKA,;
* 00jacHM yTHIIAj TIPOCTOPA HA PENPOAYKIH]Y 3BYyKa; AKkycTHKa npocTopuja;
* o0jacHu 110jaM peBepOepanmje; Pesonaropu, ancopbepu 1 Gpuinrpu;
* 00jacHM yIIOTy aKyCTHYKHX PE30HATOpa, ancopdepa u O3ByuaBame. 3ByYHHUKE KyTH]€;
¢unrapa; Samrura of Oyke;
. * 00jacHH TIOCTYIAaK 03By4aBatba y 3aTBOPEHOM U Ha OTBOpeHOM | TexHMKe CHUMarba U PENpOIyKIHje 3BYKa.
Penpoxykumja 3Byka ) Y 4 y P i PerposyKuuje 3By
POCTOpY;
* 00jacHM CTPYKTYpY 3BY4YHE KyTH]; Kiby4HH NOjMOBH: aKyCTHKa IPOCTOPH]ja, 3alITHTa 0] OyKe, PEHPOLYKIHja 3ByKa

* o0jacHu 10jaM OyKe M Ha4MHe 3aIUTUTE 0f] OyKe;
* 00jacHHU CTPYKTYpY ayAHO CHCTEMa 3a CHUMAE U
PENpPOAYKIN]jy 3ByKa.

HAITIOMEHA: I1porpam ce peanu3yje Kao H300pHHU MPEAMET/IPOrpaM jeAHOM Y TOKY IIKOJIOBAaka Y YeTBPTOM pa3perny.

4. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE IPOI'PAMA U OHEIbUBAIGE

IIpBu yac y HOBOj IIKOJICKOj TOJMHHU ITOCBETHTH YIIO3HaBamy yUYEHHKA Ca IHJBEBHMA M MCXOAMMA HACTaBe, OJHOCHO y4ema, INIAHOM paja 1
KPUTEPHjyMOM M HaYMHKMMa OLICHHBAkba, KA0 M PaclopeioM peajn3aiyje HacTaBe. JJUCKyTyjTe ca yUeHHIMMa O ’bUXOBHM HCKYCTBUMA Ha OBY TEMY.
[Murajte uX 1ITA 3HAjy O 3ByYHHM TajlaCMMa M IIPOCTHPAakby 3ByKa, OP3UHH MPOCTHpPamba 3ByKa, IyBUM co0ama, pary 4yjHOCTH, HUBOY OyKe U CIIL.

O0annu HacTaBe: TeopHjcku YacOBU

Mecto peanun3anuje HacTaBe: YacoBu ce peainsyjy y YIHOHUIH

ITonena y rpyne: Onesbee ce He AeNH Y TpyIe

IIpenopyuyenu 6poj 4acoBa 1o TeMama:

— OcHoBe eneKkTpoakycTuke: 32 yaca Teopuje

— Penponyxkiuja 3Byka: 30 yacoBa Teopuje



Ipu u3paau onepaTHBHHUX IUIAHOBA MOTPEOHO je neduHKUcaTH AMHAMHKY pana uMajyhu y Buay ja je yderme, kKao u GopMHUpame CTaBoBa
BPEAHOCTH, KOHTUHYHPAHH NPOILEC U Ja je pe3yiTaT CBUX aKTMBHOCTH Ha YaCOBHMA PEATM30BAHMX PA3IMYUTAM METOICKHM IPUCTYIIOM, KOPH-
mhemeM HHPOPMAIIHja U3 Pa3InIuTHX H3BOPA, IPE3eHTOBambeM Beher Opoja peaHuX mpuMepa U y3 aKTUBHO ydenrhe yueHHKa.

HacraBHe cajpikaje je HEONXOAHO PealM30BaTH KPO3 aHAIM3y LITO BHIIE CHTyalMja U3 PEalHOT XUBOTA, kopucrtehu caBpeMeHe HaCTaBHE
MeTozie U cpexncTBa. HacraBHe caapikaje npeacTaBibaTi 3aHUMIBMBHM JoraljajiuMa U3 )KHBOTA: Ha MPUMeEp Kako Op3HHa MPOCTHpama 3ByKa yTHUE
Ha CHHXPOHH3ALHjy MHKpo(OHa aKo ce KOHIIEPT OAp)KaBa Ha CTaJHOHY, Kako ce onpelhyje yaabeHOCT o MecTa TIe je yAapHo rpoM, Kako 00e30e-
JMTH 1a CEKpeTapHlia y MPOCTOPUjH UCIIPE]] TUPEKTOPOBE HE Uyje PasroBOpP U3 HEroBe MPOCTOPHjE, KAKO HAIPABUTH IIPOCTOPHjY 3@ KBAIUTETHO
CHHMame My3H4Ke HyMepe, Kako ofadpatu ofrosapajyhu MUKpo(OH 32 CHUMAame 3ByKa U CII.

Tpeba HacTojaTH na yueHHIH Oyay OCIIOCOOJbEHH 3a: POHANAKEHE, CHCTEMAaTH30Bakbe M KOpHUIIhehe HHPOpMAIHja 13 Pa3InIuTHX H3BOpa
(HOp. CTpy4HE JUTEparype, HHTEPHETA, Yaconuca, yIOCHNKa, KaTalora...); BU3yelIHO olaxame, nopeheme u ycnocrapibame Be3a u3mMehy pa-
3IMYUTHX cajpikaja (HIp. NMOBE3UBambE calpikaja MpeAMeTa ca CBAaKOJHEBHHM HCKYCTBOM, CaJpXKajuUMa JPYTHX MpeaMeTa W Ap.); TUMCKHU paj;
CaMOMPOIIEHY CONICTBEHOT 3Haha 1 HaIPEI0Bamka; MPE3CHTAIN]y CBOjUX PaoBa H TPYIHHX IIpojeKaTa U e(pUKacHy BU3YellHY, BepOalHy U MHACaHy
KOMYHHUKALHU]y y3, KaJia je To moTpedHo, u oarosapajyhy aprymeHTamnujy.

HacraBae caapkaje je MOKeJbHO M3BOIUTH Kao MCTPAKUBady WM IPOjeKTHY HACTaBY y K0joj OM YUEHHIH CaMOCTAJIHO, Y Iapy WIH TPYyIIH
panui Ha MpOHATAXKEHY, CHCTEMaTH3aIMjH U TIPE3eHTAaINjH HHPOpMaIrja 0 TeMama y oBoj obdnmactu. Heke o TeMa 3a HCTpakuBame U IpojeKar
Mory na Oyay: peaiu3alija mpocTopuje koja arncopOyje 3ByK, HUBOM 3ByKa M3paxkeHH y dB ca mpumepuma n3 peanHOr CBeTa, CHUMAbE 3ByKa U
YKJIambambe IIyMa U3 CHUMJBEHOT CUTHaJIa, 4yJIo CIyXa Kao MPHjeMHHK 3ByKa. ..

Yxonuko je Moryhe y ToKy u3Bolerma HacTaBe IEMOHCTPHPATH MPOIIeC AUTHTAIHE 00paje ayAno CHUMAaKa U PEIPOIYKIHje.

Ca yueHunnma Tpeba AUCKyTOBaTH 0 MOryhuM penremnuMa, Kao U 0 TPeHJ0BHMa y 0BOj 001acTu.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHHUKA

@DopMaTHBHO OLICHHBame, Kao Mozien npaliera HalpeIoBama YUeHHKa, ce OJjBHja Ha CBAKOM Yacy M CBaka akTMBHOCT je 1o0pa MpHinKa 3a
NpOLICHY HANpeioBaba U JaBame nosparHe uHpopmanuje. [locturayha yuennka je moryhe BpeqHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. mporecy
yuera); MOCTaB/babe UTaba W/HIIN IaBambe OroBopa y CKIaLy ca KOHTEKCTOM KOjH ce o0jalimaBa; H3paay HCTPaXHBAuKHX IpOjeKara H CiL.;
NPE3EHTOBAbE Cajipikaja; moMoh IpyropuMa u3 oJiesberba y [UJbY CaBila/laparba rPajnuBa H CIl.

Ha kpajy cBakor yaca uix akTHBHOCTH 00aBE3HO [OXBAIUTH YYCHHKA 32 OHO ILITO je IOCTUIao U JaTH My IIPEropyke IITa jour Tpeba a ypaau.

TToTpeOHO je OCMHUCIIMTH BHIIE TUIIOBA PA3IMYMTHX aKTHBHOCTH Ca MPOIYKTUMA PA3IMYMTOT HUBOA CJIOXKEHOCTH M YTBPIUTH OYCKHBAHE
UCXOJIe, a MpeMa BbHMa M KPUTEPHjyMe BPeJHOBambA.

IIpenopy4eHe npojeKTHe AKTHBHOCTH®: Y TOKY ILIKOJICKE FOJMHE OPTraHM30BaTH M3pajy /Ba MPOjeKTHA 3aaarka. [IpHIMKOM IUIaHHparba
MPOjeKTHHUX 3a/1aTaka BOAUTH padyHa o cienehem:

— y4YEHHKE TOJCIIUTH Y Mamke THMOBE;

—y jeIHOM TUMY je 10 4 y4eHHKa;

— ¢hopmupatu oarosapajyhu 0poj Tema MpojeKTHUX 3a/1aTaka HacIpam Opoja THMOBA;

— OpraHM30BaTH UCTPAKMUBAYKH paJ] yYCHHKA Ha TeMY MPOjEeKTHOT 3a/1aTaka, a IpeMa Ipernopykama 3a peai3alnjy HalpeIHIX TeXHUKA yie-
1ha U MPOjEeKTHE HACTaBE;

— YYCHHIMMA JIaTH JI0BOJHO BpEMEHa Jia 00pajie TeMy MPOjeKTHOT 3a/1aTKa;

—y OINepaTHBHOM IUIaHy pajia MpeIBUCTH OAroBapajyhinn 6poj 4acoBa 3a MPE3EHTOBALE MPOjJEKTHHX 3a/1aTaKa, IPUMEHOM CABPEMEHUX METO-
Jla HalIpeIHOT y4erba U MYITHME/HjalIHEe OlpeMe;

*TIporpaMoM MpeaMeTa IMPEHOPyUCHO je 1a MPOjeKTHH 3a1anu Oyay y BE3H ca TeMaMa, alli HACTABHHK MOXE y Capajiibi ca YUCHHUIMA U3a-
OpaTu U HEeKe Apyre TeMe Koje Cy Y BE3H ca [MJbEBUMA MPeIMETa.

OuemnBame YUeHHKa ce OfjBHja y CKiany ca [IpaBHIHHKOM O olemHBamwy. [I0TpeOHO je Ha MOYeTKy IIKOJICKE FOAWHE YTBPIAUTH KPUTEPH-
jyMe 3a ouemuBame (y ckiany ca [IpaBHIHHKOM O OLCHHBaY), IPBEHCTBEHO 32 CYMATHBHO OLCHHBAKE U Ca HbHMa yrno3HaTH yueHuke. Cyma-
THBHO OLICH-HBAKkE CE MOXE M3BPLINTH Ha OCHOBY ()OPMATHBHOT OLICH-HBaMha, PELICHA MPOjEeKTHOT 3aaTKa, OCTBapHUBamba Hcxona u cil. Haunx
YTBphHBama CyMaTHBHE OLICHE YCKJIAJUTH Ca HHAMBHIYATHUM 0COOMHAMa yYCHHKA.



